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The Progressive Rising and Falling of the Flexible Metal Plates is Caused by Electric Motors. The Rotary Motion.is Changed to Horizontal with the Aid of 
Pitmans. The Connecting Rods in Turn Serve to Change the Motion to Vertical by the Aid of Bell Cranks and Rising Rods Which Move the 
Beams Up and Down, Giving an Undulating Motion in Progression. 





The Wave Motion is Imparted to Flexible Metal Plates by the Mechanism Shown Above. The Forward Travel is Obtained by the Constant Rise of the Flooring 
in the Rear of the Conveyance. 


THE “ WITCHING WAVES” IN LUNA PARK, CONEY ISLAND, SPORT ON A METAL SEA,—[See page 108.] 
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THE SUCCESSFUL DEFENDER OF THE INTERNATIONAL 
MOTOR BOAT CUP. 

The surprising speed shown by “Dixie II.” in a 
series of trials over a mile course, which were held on 
the day succeeding her successful defense of the British 
Internationa! Motor Boat Cup, establishes her position 
as the fastest motor boat in the world. The details of 
her performance in the international race, when she de 
feated with comparative ease two boats, each of double 
her own horse-power, will be found on another page 
of this issue. With a view of determining exactly how 
fast “Dixie” could be driven, her owner decided to 
have the boat tried out on the measured 1.1-mile course 
of the New York Yacht Club in Hempstead Harbor, 
which was surveyed by the United States government 
for such trials in four runs over this course, two 
with and two against the tide, the “Dixie II.” made 
an average speed of 31.05 knots In view of the 
fact that the boat might possibly establish a world’s 
record, the greatest care was taken to have the timing 
perfectly accurate The times were taken at one end 
of the course by Messrs, J. Frederick Tams and Ernest 
EK. Lorillard of the Regatta Committee of the New 
York Yacht Club, and at the other end by the yachting 
editors of the New York Sun and of the Scientiri 
AMERICAN, & system of cross checks on the timing be 
ing used to eliminate any possibility of error. This 
fine performance marks the “Dixie” as the fastest boat 
of her size in the world. The best previous speed over 
the measured mile was made last spring by the “Wolse- 
ley-Siddeley.” when she averaged 30.3 knots on the 
measured Admiralty mile in Stokes Bay, England. 

The success of “Dixie II.” proves that the race is not 
always to the strong: for her two competitors carried, 
in the case of the “Woelseley-Siddeley” two 200-horse 
power engines operating twin screws, and in the case 
of “Daimler II.” three 175-horse-power engines driving 
three screws. Each of the three boats is just under 
i0 feet in iength. The English, who sought to obtain 
high epeed by the use of big horse-power, concentrat- 
ed their attention upon the engine, apparently consid- 
ering the hull merely as a weight carrier; and they 
neglected those refinements of form which are so es- 
sential to success, particularly at the higher speeds. 
The American boat was designed by Clinton H. Crane, 
of the firm of Tams, Lemoine & Crane of this city, 
who decided that the chances of success would lie with 
the boat which embodied great refinement of form 
with moderate horse-power; that is to say, moderate 
in comperison with the enormous engines carried by 
the challenging boats. The lines of the “Dixie” were 
developed as t result « areful t ng-tantl 


isin at Wash 


investi 


gations made at the government model 


ington. The hull is constructed with extremely light 
but carefully proportioned scantling, covered with a 
single skin of mahogany sheathing. The engine is of 
the Scylinder, V type, with the cylinders inclined at 
‘5 degrees from the horizontal; and although ® is 
capable of developing as high as 230 horse-power, its 
weight is but 2,150 pounds. It was designed by Mr. H 
M. Crane, brother of the designer of the “Dixie II.,” 
specially for this type of boat; and its running, as ob- 
served by the writer during a short trip at 31 knots, 
was remarkably smooth and free from vibration. The 
propeller, which has been developed from experience 
gained with previous high-speed boats, showed in tests 
the high efficiency of 70 per cent. The total displace- 
ment of the boat when she ran her mile trials was 
only 4,700 pounds with full equipment aboard. The 
success of the “Dixie” is rendered the more creditable, 
when it is known that ghe had but one week available 
for tuning up; and her brilliant victory is to be com- 
pared in its international importance with the success 


Scientific American 


which has attended the defense of that coveted trophy 
of the sailing yacht, the “America” cup. 
- — + oe —— 
A CRUISER-BATTLESHIP HOLDS THE TRANSATLANTIC 
RECORD. 

When the “Lusitania” recently broke the transat- 
lantic record by covering the distance from land to 
land at a speed of 25.01 knots, it was presumed that 
she had placed the figures at a mark where they would 
stand for many months to come. Outside of her dis- 
abled sister, the “Mauretania,” there was apparently 
no vessel in sight that could come within several knots 
of that speed. Certainly, it was not for a moment sup- 
posed that a cruiser-battleship carrying an armament 
of eight 12-inch guns would be able to set out and bet- 
ter the performance; yet this is what has been done 
by the “Indomitable,” one of three “Dreadnought” 
type of cruisers recently built for the British navy. 


The feat was accomplished on her return with the . 


Prince of Wales from the Quebec celebration. It is 
claimed that on her trials the ship made 27 knots for 
several hours; and advantage was taken of the oppor- 
tunity for a long ocean test to drive the ship under 
full power from land to land. The average speed of 
the “Indomitable” for the whole course was 25.13 
knots, and for four hours in the early part of the voy- 
age she made 26.4 knots. Incidentally, she also cap- 
tured from the “Lusitania” the record for the highest 
single day’s run to the westward, by steaming 605 
knots from noon to noon. The vessel was not in any 
way stripped for this performance. All the heavy 
guns were on board, the magazines were filled with 
ammunition, and she carried the full equipment of 
active service. The best previous transatlantic trip 
by a warship was made by the cruiser “Drake,” on 
her return trip from America a few years ago, when 
she averaged 19 knots. Our own cruiser “Columbia,” 
more than a decade ago, established the first record of 
this kind by steaming from the British coast to Sandy 
Hook at an average speed of 18 knots. 

This performance of the “Indomitable” will be 
hailed with delight in the camp of those naval strate- 
gists who believe in the strategic value of high speed 
in warships. Here, they will say, are three huge ves- 
sels of between 17,000 and 18,000 tons displacement, 
the “Indomitable,” the “Inflexible,” and the “Indefa- 
tigable,” mounting among them no less than twenty- 
four 12-inch guns, or as many guns of that type as are 
carried on any six of our battleships, which, in five 
days’ time from the date of leaving the British shores, 
could drop anchor off Sandy Hook. It can no longer 
be questioned that the great improvement in the 
reliability of the marine engine, due to the perfecting 
of the steam turbine, has greatly increased the value 
of speed in warships. It is conceivable that situations 
might arise in the course of a naval war, in which this 
power of concentrating a large number of high- 
powered, armor-piercing, guns swiftly at some point 
where the strategical situation of the enemy was weak, 
might change the whole character of a campaign. 
Three “Indomitables” attached to an admiral’s fleet 
might have the same important bearing upon the issues 
of a season’s campaign as Stonewall Jackson's swiftly- 
marching and hard-hitting brigade in the earlier years 
of the civil war. 

- ee 
THE ZEPPELIN AIRSHIP DISASTER. 

The Screntiric AMERICAN shares sincerely in the uni- 
versal sympathy which has been expressed for that in- 
domitable inventor, Count Zeppelin, in the sudden and 
absolute destruction of his great airship. Although 
it has for many years been our conviction that, be- 
cause of the great area which it exposes to the wind, 
the dirigible balloon is at its best a precarious means 
of air navigation, we have always appreciated the in- 
telligence and courage with which the Count has per- 
severed in his attempts to bring the practical out of 
the impractical. The failure is not to be set down to 
any lack of skill or forethought on his part; it is due 
rather to certain fundamental principles, which govern 
the whole theory of the dirigible balloon—principles 
which, like sunken rocks at sea, are an ever-present 
menace, and are liable to wreck the ship of the air 
with the swift and unheralded destruction which marks 
so many marine disasters. We refer to the fact that 
the very size and bulk which give to the airship its 
undoubted advantages of buoyancy, steadiness, and Iift- 
ing power, expose this type to almost certain destruc- 
tion, should it be struck by a sudden squall when it is 
anchored near the earth. Moreover, it is by no means 
certain that the dirigible, though constructed with the 
skill shown by Count Zeppelin in his latest airship, 
would be able, even if far above the earth, to stand the 
wrenching and twisting stresses, and the fierce vor- 
tices, which are liable to occur in a heavy windstorm. 

The dimensions of the wrecked balloon have not 
been given out officially; but it is believed to have 
been something less than 450 feet in length by 45 
feet in diameter. It is probable that the projected area 
in a longitudinal vertical plane, if we include the sup- 
porting framework, the engines, propellers, and work- 
ing platform, was not far short of 18,000 square feet. 
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Engineers, in determining the wind stresses to whieh 
bridges and tall buildings are exposed, adopt a maxi. 
mum of 30 pounds to the square foot as representing 
the average pressure in a heavy wind storm over a 
large surface. The strength of the ‘rst rush of wind 
in a thunder storm, such as that which wrecked the 
Zeppelin airship, might possibly be sufficient to reach 
the 30-pound unit pressure, in which case the whole 
structure would be subjected to a broadside pressure 
of over 250 tons. End-on, the pressure would not be 
much less than 28 tons on the projected area. But 
even in a moderate breeze, the area is so great that 
the side pressure would easily amount to from 20 to 
30 tons. It is evident at once that, under such condi- 
tions, the balloon, if anchored, must necessarily he 
swung over and dashed against the ground; and that, 
when in the air, even if it possessed sufficient strength 
to resist the distorting strains of uneven and fierce 
air blasts, there would be no alternative but to be 
blown before the gale. 

Shortly after the completion of its 220-mile 12-hour 
flight from Lake Constance to Lake Lucerne, as de- 
scribed in previous issues of this journal, the Zeppelin 
airship “No. 1V.” was considerably damaged by being 
blown against the side of its floating shed when it 
was being towed out, and about a fortnight was spent 
in effecting repairs. On August 4, at 6:30 A. M., Count 
Zeppelin made his final attempt at accomplishing the 
500-mile, 24-hour journey required by the German goy- 
ernment before it weuld purchase the airship. The 
weather was propitious, and the huge air vessel made 
another record-breaking flight. Its objective point was 
Mayence, on the Rhine; and accordingly the course 
followed was westerly along this river to Schaff- 
hausen and Basle and then northerly above it. About 
nine hours after it started, the airship descended up- 
on an island in the Rhine at Oppenheim, some eight 
miles from its destination. The distance covered was 
about 260 miles, so that an average or 29 miles an hour 
had been maintained, despite the fact that the airship 
had stopped to perform evolutions above some of the 
cities it passed over. Several hours were spent in re- 
pairing the driving mechanism of one of the four pro- 
pellers, and finally, about 9 P. M., the huge air craft 
reascended, and 114 hours later was seen above May- 
ence. it started at once upon the return journey, but 
the 110-horse-power motor in the forward car gave 
trouble, thus making it impossible to travel at more 
than half speed. During the night, the airship was 
sent to an elevation of 6,000 feet, and the loss of gas 
occasioned by this maneuver made it necessary to land. 
The airship alighted without trouble at Echterdingen, 
near Stuttgart, and some 75 miles from Friedrichs- 
haven, about noon on August 5, and its navigator 
telegraphed for extra cylinders of gas, and set his 
mechanics at work repairing the motor. The airship 
was anchored in a large field, and was guarded by a 
detachment of soldiers. While Count Zeppelin was 
at lunch at a nearby inn, a storm suddenly arose and 
buffeted the airship so heavily that it broke away and 
burst. The hydrogen ignited in some mysterious man- 
ner, and the colossal airship was quickly destroyed. 

It is true that, at the present stage, the aeroplane, 
although its exposed area as compared with the dirig- 
ible is insignificant, is hampered by its lack of stabil- 
ity and the difficulty of control in strong winds. More- 
over, like the dirigible, it is at present severely handi- 
capped by the necessity for having a smooth, wide, and 
level space for starting or alighting. Brilliant as the 
work of Farman has been in France, there is a world 
of significance in the fact that his ascents at Brighton 


Beach were made only when the wind had died to a 


gentle zephyr. Some day, however, the problem of au- 
tomatic control will have been introduced into the aero- 
plane. The weight per horse-power of the engine 
will have been even further reduced; and the speed 
will have been raised to such a high figure, that the 
aeroplane of the future will be able to rise from an 
area of ground of reasonable dimensions and alight 
upon the same, in winds of considerable strength; and, 
when once in the air, it will be as perfectly poised and 
manageable as a well-found yacht upon the water. But 
that time is, as yet, far removed; although the Wright 
brothers and Farman believe it is much nearer than 
the public generally suppose. 


> 





MAY A MANUFACTURER BUY A PATENT, NEVER USE 
IT, AND SUE FOR INFRINGEMENT? 

In an infringement suit brought by the Eastern 
Paper Bag Company against the Continental Paper 
Bag Company, the question came up: Can a manufac- 
turer buy a patent, tuck it away in a pigeon hole with- 
out ever using it, and then sue another manufacturer 
for infringement? It is held by the Supreme Court of 
the United States in an opinion written by Mr. Jus 
tice McKenna that a court of equity has full power to 
restrain the defendant in such a case, whether or not 
the complainant unreasonably withheld from the pub- 
lic the benefits to be derived from the invention 
covered by the patent. 

That the decision is sound follows from a considera- 
tion of an inventor’s rights under the patent laws of 
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The inventor receives nothing from the 


this country 


law that he did not already possess. A patent operates 
merely to restra.n others from making and using 
period what he has invented. If he so 


for a limited 
inventor may keep his discovery to him- 


a monopoly by patent in order that 
he may be indv« ed to disclose it. The franchise which 
a patent grants altogether in the right to 
exclude every one from making, using, or vending the 
thing patented w ithout the permission of the patentee. 
If the patentee sees fit not to use his device, he has 
put suppressed his own. His title is exclusive. He is 
no more compelled to work his patent, than the owner 
of a piece of real estate is compelled to build a house 


chooses, an 
self. He is given 


consists 


upon it. 
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COLOR-BLINDNESS. 
BY J. F. SPRINGER 

When you mountain top gazing 
wonderful colers emblazoning the 


horizon just after the fiery globe of the sun 


stand upon some 


at the display of 
western 
has sunk from sight, do you ever wonder whether the 
precisely the same thing? 
When you see that stream of red in the sky, what 
does he see at the same place? Something beautiful, 
no doubt, and something he calls red as well, as you. 
But is his red your red? When he points admiringly 
to another point of the sky, and you join in his won- 
der and enjoyment, is it just the same sensation that 
These are questions that 


sees 


friend by your side 


is produced in both minds? 
can not be answered with certainty now, and perhaps 
Still, we con- 
person sees or hears 
or smells, another perceives—the one sensation being 
the duplicate of the other. And there is a very great 
probability that this assumption is correct or approxi- 


science never be able to do so. 


tinually that 


may 


assume what one 


mately so. 

But John Dalton, the 
atomic theory, had a vivid awakening on this subject 
While he watching a British 
wondered at the comments made 
the soldiers. When he 
differed from 
derision. 


celebrated originator of the 


in his boyhood was 
military display, he 
on the gorgeous red 
asked wherein the color of the 
that of the answered with 
Then he awoke to the fact that his vision was differ- 
ent from that of others. He was what we now term 
This was a new thing then. In fact, it 
was the researches of distinguished man 
that attracted the attention of the world 
to the subject. He described his own case with great 


coats of 
coats 


grass, he was 


color-blind. 
this same 


scientific 


minuteness and care, and compared it with other 
cases. Pink appeared to him by daylight nearly 
equivalent to sky-blue. Crimson was muddy blue. 


The subject of color-blindness has attracted a great 
deal of attention from Dalton’s time to the present. 
This has due in part to the fact that colored 
signal lights are in common use on shipboard and in 
Hence the subject has assumed 


been 


the railway service. 
a practical aspect. 
It is interesting and rather curious to know that 
few women (less than one per cent) are color-blind. On 
the other hand, about three or four per cent of males 
have this defect of Color-blind persons are 
not all affected in the same Thus Dalton was 
red-biind, while Prof. Nagel of Germany, one of the 
principal investigators of this subject at the present 
time, is green-blind. These are instances of the two 
great classes constituting well nigh the whole number 
of those affected. There are in addition a very few 
cases of violet blindness and total color-blindness. 
Persons blind to one fundamental color are technically 
called dichromats. Those who have no color sense, 
but perceive merely differences of shading, are called 
monochromats. “* 
There are numerous methods of testing for color- 
blindness. One of the most popular is the Holmgren 
test. In accordance with this method, the subject has 
placed before hii a large number of skeins of worsted 
colored a great variety of shades. The person being 


vision. 
way. 


examined is requested to sort the shades, placing 
those belonging to a dominant color together. If he 


is a typical red-blind person, he will put the red shades 
With the grays, unless they contain more or less yel- 
low. The greens he will put with the yellows, unless 
they contain blue. If he is green-blind, he may be 
expected to have a tendency to put the greens with 
the grays and the reds with the yellows. 

Such persons are evidently unfit for an engineer’s 
position in the railway service. The railways accord- 
ingly seek men without these defects. 

The subject is of importance to the traveler because 
the night signal for danger is a red light, and that 
for Caution is a green one. As an engineer has a 
number of duties to perform in addition to watching 
for Signals, and as the signals, moreover, may appear 
under very unfavorable circumstances, it would seem 
to be the greatest of follies to put in charge of the 
engine a man who doesn’t know red or doesn’t know 
green when he sees it. 

Pg is it enough merely to eliminate the man who 
ee gor blind? Prof. Nagel has called atten- 
y emphatic manner to the unsuitability 
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of a class of persons intermediate between the normal 
and the color-blind. These would be able to pass the 
usual tests. At the same time, under unfavorable 
circumstances they are liable to make mistakes in 
distinguishing colors. Some of these unfavorable cir- 
cumstances are precisely those which occur in prac- 
tical railroading. Thus a very faint light or a number 
of differently colored lights shown simultaneously lead 
to errors. And even when the correct decision is ulti- 
mately reached, there is frequently so much vacilla- 
tion and hesitation that the swift and unhesitant de- 
cision that may become necessary at any moment in 
the engineer’s cab is something not to be depended 
upon. These abnormals (or color-weak persons) 
should not be employed in a position where lives may 
be lost through their inability to read the signals 
with quickness and certainty. In fact, when we con- 
sider that signals must often be read through smoke 
and rain, or hail, or snow, or mist, and that they are 
often obscured through discolored glasses and on : 
count of dimly-burning flames, we feel that none but 
the very best of normal eyes should look through the 
windows of a cab. 

However, Prof. Nagel has not left this matter of 
the unfitness of the abnormals to academic discussion. 
He has designed and carried out a number of experi- 
ments upon color-weak persons, and has reached pretty 
conclusive results. The experiments referred to were 
performed in the iaboratory. The subjects were al- 
lowed all the time they wished, so that they may be 
regarded as having been favored by the fact that they 
were tested indoors. Their errors must be looked on 
as a minimum. That is to say, if they had been upon 
the road in actual service, the mistakes would prob- 
ably have been more. The subjoined table represents 


C- 


EXPERIMENTS UPON THREE ABNORMALS (COLOR-WEAK 
PERSONS). 


Experiment 14, 
Subject; Dr. A, 
(Green-Abnormal.) 


Experiment 12, 
Subject: K. | 
(Red-Abnormal.) | 


Experiment 15, 
Subject : 8. 
(Red-Abnermal.) 
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three different experiments. The letters w, r, g rep- 


resent the three railway colors, white, red, and green. 
The figures placed after the letters represent openings 
of six different sizes through which the lights were 
shown. The sizes varied from 1 to 6 millimeters in 
diameter. The object of this was to imitate the con- 
ditions of lights placed at various distances. The 
marks ’ and ” are to be taken as indicating the inser- 
tion of one and two ground glass screens for the pur- 
pose of dimming the lights. 

It will be noticed in experiment No. 12 that the sub- 
ject actually pronounced a red light (r2”) to be green, 
although a single light at a time was shown. Looking 
at the single exposures of experiment No. 15, it will 
be noticed that the subject seemed to waver a great 
deal, and even pronounced a white light (w3) to be 
red. In the single lights of experiment No. 14, there 
are a number of positive errors. Observe next the 
cases in all three experiments where three lights were 
shown simultaneously, and it will be seen that errors 
are quite numerous. It should be borne in mind that 
these persons were not color-blind, but merely color- 
weak. 

Prof. Stratton of the Johns Hopkins University has 
been bringing a pretty strong indictment against the 
lights themselves, even in the case of the normal eye. 
Thus, the light of safety is the so-called white light; 
that is, the ordinary house light uncolored. When 
such lights are out at locations on the road where 
they should be burning, the engineer should suspect 
something wrong. As this light is precisely the same 
as that used for ordinary household purposes, there is 
always present the danger that the safety light may 
in reality be out, but the engineer may think it is 
burning and that consequently all is clear because 
he sees some other light which in reality has nothing 
to do with the railway service. This is not merely a 
theoretical objection. Several cases of wrecks are 
cited due to this cause. 

The green light—warning to be cautious—is very 
susceptible to smoke. This constant incident of ratil- 
roads has the effect of rendering green lights pale and 
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sickly. They are then liable to be mistaken for white; 
that is, for a safety signal. The point is obvious. 
The objections against the red light are peculiarly 
weighty. This is the danger signal. Accordingly, 
there should be nothing weak or uncertain-about its 
note of warning. The color itself is good. Wien 
brilliant, it is very effective. But, in order to get a 
red light, a piece of red glass is placed in front of a 
colorless light. The red glass arrests all the rays 
from the colorless flame except the red ones. These 
it permits to pass through. And thus the light ap- 
pears to shine with a red glow. But this effect has 
been secured at the expense of a great loss of intensity. 
The rays which have been stopped and not allowed 
to pass are of course ineffectual in acting upon the 
eye. Only a remnant (that is to say, the red rays) 
of the light proceeding from the flame actually reach 
the eye. It is calculated that the intensity should be 
about one-fifth. But actual tests show that the red 


was weaker than even this paltry amount, Appar 
ently, the tests have been made with lights barely 
able to be discerned. Outside, where smoke favored 


the red, it was found necessary to increase the red to 
about fourteen times the intensity of the white light 
in order to render it visible, and in the laboratory, to 
about eighteen times. But these are best resuits, 
On the average, about thirty to one is the ratio. 

Prof. Stratton advocates discarding the color system 
in favor of signaling by a movement of the light, or 
by showing signai lights which depend upon their 
form for their significance. The suggestion is made 
in connection with the latter to use the horizontal, the 
slant, and the vertical lines. With incandescent lines 
of considerable length and marked intensity. this 
would seem to yield a capital system. 


= le a al — 
MILITARY BALLOONING IN JAPAN. 

It is well known that up to the time of the Russo- 
Japanese war, military ballooning was organized in 
a somewhat rudimentary fashion in the Japanese 
army. During the siege of Port Arthur the two adver- 
saries made a frequent and successful use of strategic 
observations which were carried out in balloons. It 
appears that Japan is to take up the question of mili- 
tary ballooning from now on, recognizing the great 
services which this will render for the army, and the 
latter will no doubt be equipped with an aerostatic 
corps analogous to the ones which the other leading 
armies employ. A _ special was sent not 
long since from Japan to Europe in order to observe 
the organization and material of the different armies 
and to become familiar with the different features of 
ascensions and handling of balloons. At present this 
commission is in Germany, where it has been for some 
time past. It has already purchased two balloons in 
that country, and these will no doubt be employed for 
military use rather than for sporting purposes, a! 
though the latter may find a deveiopment in 
Japan before long. 


commission 


also 
THE CURRENT SUPPLEMENT. 

A graphic account of a trip in the Zeppelin airship 
opens the current SuprLement, No, 1702. A system of 
storing and distributing benzine and other inflamme- 
ble liquids without danger of explosion is described. 
William O. Webber writes on the comparative costs of 
gasoline, gas, steam, and electricity for small powers 
“New Forms of Steel for New Uses” is a review by 
R. B. Woodworth of the development of structural 
shapes rendered necessary by the increasing use of 
steel for building. In an article entitled “Weight of 
Marine Turbines” some new and valuable information 
is given. The fact that ozone is an efficient destroyer 
of odors of every kind is generally recognized. Ozone 
is employed extensively in Germany for purifying the 
air of rooms. Dr. G. Erlwein, to whom credit for the 
is largely due, contributes an article 
will prove most interesting to 
American ventilating engineers. W. F. Stanley's ex- 
cellent paper on Prehistoric Man is concluded. June 
19, 1907, a new phenomenon disclosed itself in the 
Saturnian ring system. Prof. Percival Lowell describes 
the phenomenon under the title “The Tores of Saturn.” 


e+e > 





German system 
on the subject which 





Attention is again called to the approaching meet- 
ing of the First International Congress for the Re 
pression of Adulteration of Alimentary and Pharma 
ceutical Products to be held in Geneva on September 
8, 1908. A large number of members from the United 
States have already joined, but it is desirable to have 
the largest representation possible from this country 
The congress is held under the auspices of the White 
Cross Society and the Swiss government. The fee for 
membership is $4. Dr. H. W. Wiley, of Washington, 
D. C., chairman of the American committee, wil! 
undertake to forward names of members and their sub- 
scription. Reduced rates will be given on steamship 
lines and on European railroads. Information will be 
sent by Dr. Wiley to all persons who desire to be ap- 
prised regarding the details of the congress. Intend- 
ing members are urged to send in their subscription 
at once. 
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A MUNICIPAL “MICROBE FARM.” 
nY tA ; NE? TONE 

What has come to be known as London's Municipal 
Microbe “arm” is an up-to-date bacteriological labor 
atory tuated in the center of the Borough of Lam 
bet! It was established some six years ago by Dr. 
Joseph Priestiey he medical officer of the district, 
and the report of its work just issued has called Lon- 
donere’ attention to this interesting institution. Strict- 
ly speaking, of course, no sanitary administration can 


be regarded as complete without institutions of this 
kind, but the value of an up-to-date bacteriological 
laboratory, presided over by a competent chief, and 
possessed of the latest scientific ap- 


pliances, is at once apparent after 
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steak, free from fat, chopping it very fine, or mincing 
. adding a certain quantity of water, and allowing it 


to simmer in a saucepan or .bain-marie for an hour, 
cooling it, removing any solidified fat that may rise 
to the surface, and afterward filtering it through filter 
paper into a clean flask. The flask is then plugged 
with cotton wool, placed in its neck, and submitted 
to the action of steam for about one hour on two suc- 
cessive days, so as to sterilize it thoroughly. A stock 
of this beef broth is kept to be used in small quantities, 
as required, for the preparation of the commoner 
forms of nutrient media. In place of beef, veal is 
sometimes used, being powdered with flour, and the 
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hospital the doctors were able to stamp out the out 
break, whereas had the victims not been discovered 
they might have helped to spread the disease. (op. 
sumption has also been discovered in its earliest Stages 
and checked. Diphtheritic victims have been digeoy. 
ered in the same way, and, strange to say, several 
supposed diphtheria patients were prevented from 
going into the hospital; for microscopic examination 
showed that the diagnosis was mistaken, and the pa. 
tients were not suffering from the disease. 

One of the most interesting discoveries made at the 
institution showed that some children in the borough 
were infected with a skin disease through some mice 
in the house in which they lived, 
This was proved by microscopi¢ 





a study of the report, and a brief 
réaumé of the work and methods of 
this institution cannot fail there 
fore to be of interest. 

When a doctor is at all doubtful 


as to the nature of the. disease his 
patient is suffering from, he sends 
a drop of biood, or a piece ot mem- 
brane, or some sputum from the in- 


valid to the institution If the pa- 
tient be suffering from any danger- 
ous disease, this blood, or mem- 
brane, or sputum will contain the 
germs of it Dr. Priestley exam 
ines the suspected matter under 
the microscope, and if it contains 
the bacteria they are promptly re- 
cognized, and the doctor is within 
a few hours informed without any 
possibility of mistake exactly what 
his patient is suffering from 

The laboratory, which consists of 
a large room, is fitted up with due 
regard to aseptic principles, and all 
dust, aa far as practicable, excluded 
therefrom. The tables are covered 


with hard teak, and the water sup 








examination of the skins of the 
children and the skins of the mice, 
The doctor advised the people to 
get a cat to destroy the diseased 
mice, and then the virulence of the 
germs was shown in the most e.- 
traordinary fashion. The eat, 
through eating the mice, contracted 
the same skin disease that had af 
fected the mice and the children, 
and had to be destroyed. 

Dr. Priestley is now conducting 
some experiments with the germs 
of typhoid. He is drying them up, 
and then, after several months, will 
endeavor to revive them. In this 
way he will show the danger of 
germ-laden dust, which may lie 
about in an old house for years, 
and then infect people with dis 
ease. 

Up to date over 5,000 examina 
tions have been conducted with 
doubtful cases of consumption, ty- 
phoid fever, and suspected diph 
theria, or for the purpose of prow 
ing the bacteriological composition 








ply is passed through a Chamber 
Jain-Pasteur filte: The incubator 
in which the germs are cultivated 
and isolated is of the Hearson pattern, consisting of a 
box of copper with double walis, the intervening space 


being filled with water, and the outside covered with 


wood and felt to prevent the conduction of heat In 
appeerance resembles a safe The water between 
the walle is heated by an ordinary gas burner 

The ineubator is the most important outfit in con- 


nection with the laboratory, for micro-organisms under 
cbservation have to be grown on certain suitable 
foods, or nutrient media as they are called. To make 
sure that this Is done carefully, they ist be grown 
at a conetant temperature The different foods, or 
nutrient media, in use vary with the micro-organisms 


Specimens Sent to the Laboratory for Examination. 


infusion afterwara clarified with white of egg. This 
veal broth, when mixed with a small proportion of 
glycerine, is found to be specially useful for the grow- 
ing of the germ of consumption. 

Other nutrient media employed are milk, sliced po- 
tato. blood serum, and other fluids obtained from the 
human body in health and disease, eggs, etc, By 
means of these various foods, or nutrient media, dif- 
ferent micro-organisms can be grown, and their life 
histories in that way studied. For this purpose test 
tubes, or plates, are generally used, into which is 
placed a certain quantity of the particular food or 
medium needed. Further, it is, at times, necessary to 


of such foods as milk, ice cream, 
etc. This number gives a yearly 
average of about 700, or a daily 
average of two examinations since the opening of the 
laboratory. Before the laboratory was established the 
death rate in the borough was eighteen per thousand; 
to-day it is less than fourteen per thousand. It is it 
teresting in conclusion to note that the “microbe 
farm” is practically self-supporting, only costing the 
borough council $250 a year for rent and gas. 
ee ee ”— 

The substitution of a cheap and indestructible ma 
terial for timber used in mines is a problem which 
sooner or later wili come forcibly before mine owners 
and engineers. Experiments have been carried on in 
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A Corner of the Bacteriological Laboratory, 


to be grown, and require careful preparation. Thus, 
the commonest form may be popularly described as a 
beef broth, and this constitutes the basis of most of 
the nutrient media im general use, which are prepared 
by mixing this beef broth with other substances, such 
as peptone, glycerine, grape sugar, common salt, beer 
wort, together with an admixture of gelatine or agar- 
agar for solidifying purposes—the latter (agar-agar) 
being used where the temperature required for the 
micro-organism is 37 deg. C., the former (gelatine) 
remaining solid only at temperature below 22 deg. C. 

This beef broth ts an infusion of meat, usually beef, 
and is prepared by taking a certain quantity of rump 
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grow the micro-organisms on their media (a) in oxy- 
gen, (b) without oxygen, (c) in an atmosphere of car- 
bonic acid, (d) in vacuo, or (6) in the presence of 
very Smal! quantities, or traces, of different chemicals, 
ete. The laboratory also boasts of a hot-air oven, a 
steam sterilizer, and a number of exceedingly power- 
ful microscopes. 

The institution has done much to improve the health 
of the borough, and has undoubtedly been the means 
of saving many lives. For instance, during an out- 
break of typhoid fever, tests showed that many people 
were suffering from the disease who did not display 
the ordinary symptoms. By sending these cases into 


Incubator in Which the Germs Are Cultivated. 


England with reinforced concrete beams, which point 
to the possibility of using this material largely a8 a 
substitute for wood, especially for work which is in- 
tended to be of a relatively permanent nature, and in 
which the increased cost of the concrete beam is ju® 
tified by its indestructibility and freedom from decay. 
As the cost of Portland cement tends to fall, while 
that of timber rises, it is, says the Times Engineering 
Supplement, only a question of time when concrete will 
become a very effective means of construction for mil 


ing operations. In this country, at the present time, 


reinforced concrete beams are manufactured and sold 
for mining purposes in the mining districts of Colorado, 
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THE EVOLUTION OF THE BLOW. 
‘¥Y PERCY COLLINS 
That the twentieth century man remains a fighting 
animal is a fact which, w hile many of us deplore it, none 
Prompted by greed, by the necessity for 
by a laudable desire to protect the 


can den 
gelf-defens¢ 
weak and op! 
take up arm 
surprising that 


essed, he is ever ready, as of yore, to 
Thus, it is not 
his inventive faculty is as active in 


igainst his fellow man. 

















The Fist Was the First Striking Weapon of 
Primitive Man. 

















The Evolution of the Bullet. 


the cause of war as in the cause of peaceful progress. 
While our day has seen the multiplication of labor- 
saving machinery, and of ways and means whereby 
the necessities and luxuries of life are rendered more 
perfect of their kind, and more readily accessible to 
all classes of society, it has also seen the engines of 
warfare brought to a state of perfection which, -fifty 
years ago, was undreamed of by even the most wildly 
imaginative experts. 

But in the science of war and weapons, as in all 
other spheres of human activity, the contemplative 
mind cannot fail to realize that the path of progress 
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is not marked by a series of isolated inspirations, 
but proceeds logically-—by an unemotional sequence— 
from a single parent idea. In other words, the devices 
of primitive man are the forms out of which all sub- 
sequent expedients arise. Desire or necessity inspired 
the untutored savage to do certain things in certain 
ways, thus meeting the primitive needs which arose 
in his life. By these means were laid the foundations 
of all subsequent inventions and contrivances, 

We have said that this is apparent in the science of 
war and weapons; nor is it necessary to evoke past 
history in order that we may perceive the evolutionary 
process through which the power to deal an effective 
blow has been brought to its present perfection. The 
living races of mankind supply us with every link in 
the chain. Every collector of savage weapons, every 
museum of ethnology, can show specimens which are, 
as it were, finger posts pointing to the most elaborate 
developments of modern times. 

At first man’s method of warfare was as primitive 
as that employed by the lower animals. He made 
use of what Nature had given him; that is, his fists. 
Clenched together, with the bony prominence of the 
knuckles outward and a strong arm behind, the fist 
can deal a very effective blow at close quarters. But 
man cannot long have depended solely upon his fists 
as weapons. It is certain that at a very early period 
of his history he began to make use of the objects that 
he found around him; and to-day no tribe or race is so 
unsophisticated as not to carry at least some form of 
club into its battles. 

In the first place, doubtless, man in search of a 
weapon picked up a stone; and when he did so, he at 
once found himself in possession of a choice of attack. 
Either he could retain the stone in his hand, and with 
it deal a much more effective blow than was possible 
with his unaided fists, or he could hurl it at his ap- 
proaching adversary, and thus—if his aim were true— 
avoid the risk attendant upon an encounter at close 
quarters. In fact, when the first man picked up the 
first stone, he did something very much more impor- 
tant than he can have realized at the time. He took 
the first step in that long march which has led him in 
these latter days to the rifle, the quick-firing gun, the 
torpedo tube with its deadly projectile. 

But we must not anticipate. Let us, for the mo- 
ment, fix our attention upon the man with the stone 
in his hand. We will ignore for the present the possi- 
bilities which present themselves if he should elect to 
throw it, and imagine that he makes use of it to add 
weight and power to his blow. He thus makes his 
hand into a kind of club. Notice, however, that he 
does so at considerable inconvenience to himself. His 
stone, if brought into contact with a hard body—such 
as the skull of his adversary—will be likely to injure 


the palm of his own hand. Thus, it cannot have been 
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long ere man’s attention was directed to the imperfec- 
tions of the grasped stone as a weapon, and his intelli- 
gence stimulated to devise something more serviceable, 

So the idea which originated in his mind when he 
first grasped a stone became amplified; and the sav- 
age warrior evolved the club, which of all true weapons 
is probably entitled to be considered the most primi- 





























The Arbalist, or Crossbow. 


tive. Originally, it took the form of a heavy stick; 
but the discovery was soon made that a knobbed and 
weighted extremity added to the power and deadliness 
of the blow; and on this principle all the many varie- 
The early forms 
are simply the root stocks, with part of the trunks, of 
small trees, such as would demand both hands for 
their use. But there are also smaller, single-handed 
clubs as well; and between these extremes, almost 
every conceivable variety of club has been made and 
used. Space will not permit us to deal adequately 
with the club, but some of the more important varie- 


ties of the club have been designed. 









































The First Step of the Evolution of the Blow Was 
When Man Took a Stone in His Hand. 














A West African Throwing 
Club. 


A Powder-Horn of the 
Eighteenth Century. 


The Australian Boomerang. 























A Blade, Attached to a Club, Became the 
Tomahawk. 

















The Blow-Pipe of the Savage 
May Be Termed the Genesis 
of the Rifle. 


THE EVOLUTION OF THE BLOW. 


The Polynesian Paddle Club 
Which Will Bruise, Cut 
or Pierce. 


A Fiji Double-Hand Clab; Made 
from the Root and Trunk 
of a Sapling. 
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ties must be mentioned, as it is to be regarded as the 
primai ancestor of every other form of weapon. 


The men of the “stone ag used clubs weighted 
by means of an attached stone—the stone being either 
pierced and wedged upon a wooden haft, or else strap 
ped there with strips of rawhide or the sinews of ani 
mals killed in the chass Thus, we have the stone 
tomahawk, or primitive battle-ax, modifications of 
which are still in use among savage tribes. The Poly 


nesians, or Vikings of the tropics, who were exploring 


the Pacific Ocean in their canoes as early as the seven- 


teenth century, have developed an interesting series 
of weapons known as “paddle clubs,” in which they 
seem to have summed up the whole story of their 
nethod of going to war As the name implies, these 


weapone are an obvious combination of the club and 
the canoe paddle, In other words, they are paddles 
made unusually heavy, and often carved into knobbed 
prominences With them the deadliest blow can be 
dealt, while, should occasion arise, they can be equally 
well employed in getting a canoe out of danger, or 
into closer contact with the enemy 

Weapons may be classed, for convenience, under 


three heads, according to their character and applica- 


tion, viz Blunt weapons for bruising, edged weap- 
ons for cutting, pointed weapons for piercing. But 
in practice these arbitrary distinctions do not hold 


geod, for it frequently happens that a single weapon 
possesses two, or even all three characteristics. For 
example, there is the saber bayonet, which may be 
used in many ways Moreover, as we have already 
said, there can be little doubt that all weapons had 
their origin in the club; and in the American area the 
club is a compound weapon for bruising, gashing, and 
piercing in a most dreadful manner. Mexican speci- 
mens are heavy sticks grooved along the side for the 
insertion of blades of obsidian—that is, volcanic glass 
The Sioux club is a flat piece of wood, curving and 
widening away from the grip, and terminating in a 
epherical head, which in modern times carries a long 
apike, while the blades of several butchers’ knives are 
commoniy inserted along the margin. The National 
Museum of the United States possesses a great variety 
of these shocking weapons, designed, as the frontiers 
men say, to “knock down the white man and then to 
brain him and cut him into mince-meat.” The Kings- 
mill Islanders, and other Polynesians, make dreadful 
slashing weapons by securing rows of sharks’ teeth 
siong a haft of wood. These weapons vary from a 
few inches to sixteen feet in length; and it has been 
said that in all the range of weapons devised by man- 
kind, there is nothing more blood-curdling to behold. 
They possess considerable interest, moreover, as show- 
ing how the sword may have been evolved from the 
club, even by iribes unacquainted with the use of 
metals. African weapons, again, are exceedingly com 
plicated, owing to the acquaintance of the natives with 
fron. The standard club is converted into a sort of 
tomahawk by the addition of blades, or into a primi- 
tive spear by the addition of a sharp spud. In fact, 
the plain clubs in the African area are used chiefly for 
throwing 

The above remarks, though brief, will suffice to con- 
vince the reader of the fact that from the primitive 
idea of the club were evolved the more perfect forms 
of the spear, the dagger, and the sword. The small 
knobbed clubs, or “kerries,” such as are found among 
the Kaffirs and other African tribes, bring us to an- 
other phase of the subject; for these, while they may 
be employed as ordinary clubs at close quarters, are 
generally used as missiles. In them, indeed, we see 
the further development of the idea which originated 
in the mind of the man who first threw a stone. And 
here the reader must be reminded that whereas the 
club proper was soon brought to perfection among sav- 
age tribes, and was long ago abandoned as a weapon 
of civilized warfare, the missile—typified by the 
thrown clubs or “kerries”—is still being improved 
upon 

In tracing the development of the blow as dealt 


f the boom 


with a missile, mention must be made < 
erang—-perhaps the most remarkable of all savags 
weapons, especially when we remember that it was in- 
vented by the aborigines of Austraiia, the lowest and 
most degraded type of humanity known, The boom- 
erang is a curiously curved piece of wood, varying in 
leneth from fifteen inches to three and a half feet. It 
ia shaped with a view to securing the utmost steadi- 
ness and buoyancy in flight; while in the hands of a 
skiliful thrower it can not only be made to deal a 
most deadly blow, but to follow a course which ap- 
pears to the onlooker te be opposed to the laws of 
Nature, ultimately falling at the thrower’s feet. Yet 
the boomerang, upon which much careful labor has 
been expended seems to the uninitiated to be merely 
a piece of crooked stick. 

Turning from the thrown club, of which the boom- 
erang is the most perfect form, we come to missiles 
ejected by means of mechanical contrivances. The 
most primitive of these are the sling and the throw- 
Ing stick, which latter is found in Australia, Melan- 
esia, and in America from Point Barrow to the Argen- 
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tine. Slings are in use to-day in many parts of the 
world, their principle being the conversion of circu- 
lar motion into rectilinear motion, thus adding mo- 
mentum to muscular force. But in the case of the 
sling it is obvious that the force of the blow will be 
limited by the muscular capacity of the individual 
warrior. The same applies, but in a less degree, to 
the bow—another device whereby the pent-up energy 
of wood, animal substance, or metal is converted into 
rectilinear motion and employed to convey the missile, 
which may be either blunt or pointed, to a distance. 
The same principle is involved in those gigantic en- 
gines of ancient warfare known as catapults, by means 
of which javelins or blocks of stone were hurled at 
the enemy. 

It is the blow-tube of the savage, however, which is 
really the legitimate prototype of our modern gun. It 
converts the elasticity of compressed air into recti- 
linear motion. From it, by means of biasts of air 
from his lungs, the savage expels slugs or darts. But 
with the invention of gunpowder it became possible 
for civilized man to employ blasts of gas in the same 
manner in which the savage had used his pent-up 
breath. Early types of guns were made of wood wrap- 
ped in folds of linen and secured with iron hoops. 
Later came the various forms of arquebuse—the early 
examples of which were so heavy that they had to be 
rested upon a support when they were fired. All early 
types of gun were widest at the muzzle—this, too, be- 
ing a pronounced characteristic of the primitive blun- 
derbuss. But gradually the barrel assumed a more 
cylindrical shape, until in the eighteenth century a 
fairly handy, flint-lock weapon, such as is seen in the 
accompanying photograph, was obtained. In like 
manner, heavy guns, or cannon, passed through many 
strange forms ere they came to resemble, even in a 
remote degree, our modern ordnance. 

All this time the bow and arrow and the arbalest, or 
cross-bow, were rivals of the gun. The latter, as is 
well known, attained a high standard of perfection, 
and was at one time extensively employed both in war- 
fare and in the chase. But these weapons wefe des- 
tined to be discarded by highly civilized mankind, and 
to-day they are known to us only as curious relics of 
the past. 

The gun, on the other hand, has continued to ad- 
vance. Breech loading, by means of cartridges, has 
taken the place of muzzle loading by means of a pow- 
der flask and ramrod. The percussion cap, in one 
form or another, is found instead of the old flint-lock 
attachment, whereby a spark was struck upon the 
priming of powder. Equally numerous are the changes 
which have taken place in the missile itself. The 
early bullets were of stone and more or less circular 
in shape. Then came metal bullets—either of lead or 
iron; and later the form began to vary, in obedience 
to the will of mankind, until it reached the cone 
shape of the present day. 

In the limit of a short article, the story of the blow 
can be told only in the briefest possible way. To deal 
with it fully would call for a bulky volume. Enough 
has been said, however, to show the romantic interest 
which attaches to the subject, and to show that the 
most perfect weapons of civilization are really the di- 
rect outcome of a single idea which, in the first in- 
stance, formulated itself in the mind of primitive 
man. 
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Inlaid Linoleum Making. 

Consul John N. McCunn, in his annual report cov- 
ering Dunfermline, furnishes the following description 
of the Scotch manufacture of linoleum: 

Inlaid linoleum is making rapid strides in public 
favor. It is more expensive, as the colors are not 
merely printed on the surface of the fabric, but are 
solid all through. Under the original patent it was 
manufactured by means of stencils. The fabric which 
was placed on the canvas foundation was a mixture of 
oxidized linseed oil and ground cork, and to this mix- 
ture was added the desired color. By means of a sten- 
cil apparatus the black colors of a pattern were laid 
down on the canvas; thereafter the red parts were also 
laid down, and so on, and after the pattern had been 
completed the whole was subjected to hydraulic pres- 
sure and then dried. 

This patent has expired, but a new process has been 
introduced in which each color is manufactured in 
sheets. A sheet is passed through a cylinder having 
knives which cut out the requisite parts of the color 
for making the pattern, and the machine deposits these 
parts on the canvas in the appropriate piaces. Each 
successive color is dealt with in this way, and after 
all the colors have been laid on the whole is sub- 
jected to heavy pressure. The benefit of this new pat- 
ent, which has not expired, is that the division lines 
between the different colors are much more clearly 
cut at the joinings. The machinery for this new pat- 
ent is very elaborate, the works being about 120 feet 
high, while the machine itself is nearly 110 feet high; 
the building and equipment cost about $340,655, and 
there are some fifteen flights of steel stairs built into 
the machine. 
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The Two Stellar Streams, : 

Systematic observation of the heavens has proved 
the existence of at least two great stellar streams, 
ene of which includes our sun. Prof. Dyson hag re 
sumed the analytical study of stellar motions, obgery. 
ing 1,100 stars whose proper motions range from 29 
to 80 seconds of are per century. These 1,100 starg 
are distributed over both celestial hemispheres, 

Dyson’s observations confirm those of Kapteyn and 
iddington and practically the same apices, or objective 
points, have been found for the currents by all three 
astronomers. The right ascension of the apex of the 
first stream of stars is between 85 and 94 degrees, and 
its declination is between 7 and 19 degrees, south. For 
the second stream the right ascension of the apex ig 
between 240 and 292 degrees and the declination ig 
between 48 and 74 degrees, south. 

Kobold, at the observatory of Kiel, has been study- 
ing the subject from a different point of view. He hag 
proved that the sun is moving through space in com. 
pany with a great swarm of stars. It is the ignorance 
of this fact that has introduced the systematic errorg 
in the earlier determinations of the apex of thig 
swarm. Kobold’s conclusions are in perfect accord- 
ance with those of the three astronomers quoted above, 
so that the existence of two great stellar streams ap- 
pears more probable than ever. 

a > +-e- oe _ -—_- 
Enameling Cement-Coated Walls, 

The question of enameling cement-coated walls hag 
frequently come up for discussion and various have 
been the suggestions as to the treatment likely to pro 
duce the best results. A correspondent of The Paint- 
ers’ Magazine asked in a recent issue as to the proper 
proportion and treatment of interior cement surfaces 
that are comparatively fresh and are to be enameled, 
He is called upon to finish in white some bathroom 
walls that are lined in imitation of tiles and are com- 
posed of Keene’s cement. The walls have been fin- 
ished for several weeks and appear to be fairly dry. 
In answer the authority in question says: 

Keene’s cement or marble cement, as it is sometimes 
called, is composed of plaster of Paris that has been 
steeped in a solution of alum and is then recalcined 
and reduced to powder. It is used the same as plaster 
of Paris, and while it will not stand outside, it is ad- 
mirably adapted for interior work as a stucco. There 
is no extra caution required in preparing it for paint 
ing, as it is not-caustic, like Portland cement, but te 
quires sizing to stop suction. 

For the walls of a bathroom, we should not suggest 
the use of glue, or glue or alum size, but for economy's 
sake would recommend the use of a good wall varnish, 
such as is offered by reputable varnish manufacturers. 
Two thin coats of this will stop all suction effectually. 
Over this two coats of a good inside flat white, the last 
coat of which should be smooth sandpapered, if re 
quired, in order to obliterate brush marks, then one 
coat of a good white enamel, which for a first-class job 
should be mossed down and finished with a flowing 
coat of the same white enamel, to which has been add- 
ed some white enamel varnish or white damar varnish 
to enhance the gloss. Of course, every coat must be 
permitted to dry hard before applying another. 

In cases where Portland or similar cement has been 
employed, two coats of white or bleached shellac var- 
nish are preferable to the ordinary wall varnish, but 
in all cases the walls must be given time to dry before 
sizing. 
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Official Meteor@logical Summary, New Work, N. Ys 
July, 1908, 

Atmospheric pressure: Highest, 30.26; lowest, 29.70; 
mean, 30.5. Temperature: Highest, 93; date, 6th and 
12th; lowest, 62; date, 16th; mean of warmest day, 84; 
date, 7th; coolest day, 70; date, 9th; mean of max. 
for the month, 84.3; mean of min., 69.4; absolute 
mean, 76.8; normal, 74.1; excess compared with mean 
of 38 years, +2.7. Warmest mean temperature of 
July, 78, in 1901. Coolest mean, 76, in 1884. Abso 
lute max. and min, for this month for 38 years, 99 
and 50. Average daily excess since January 1, +1% 
Precipitation: 4.33; greatest in 24 hours, 1.58; dat®, 
14th; average of this month for 38 years, 4.38. De- 
ficiency, 0.05. Accumulated excess since Janvary 4 
+2.47. Greatest July precipitation, 9.63, in 1889; 
least, 1.18, in 1907. Wind: Prevailing direction, 
south; total movement, 6,528 miles; average hourly 
velocity, 8.8 miles; max. velocity, 33 miles per hour. 
Weather: Clear days, 9; partly cloudy, 16; cloudy, 6; 
on which 0.61 inch or more of precipitation occurred, 
8. Hail, 14th; dense fog, 31st. Thunderstorms, 24, 
3d, 4th, 12th, 14th, 22d, 23d, 24th, 25th. 

a ee ee 

According to a recent patent specification, a self 
glazing fireproof clay is composed of a mixture of dried 
and powdered common clay, finely ground sand; and 
rock salt, in or about the proportions of 66 pounds of 
clay, 46 pounds of sand, and 9 ounces of powdered 
rock salt. Water is added to the mixture in order that 
it may be molded into crucibles or retorts or used a8 
a lining for furnaces. 
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Correspondence, 


To Prevent Spreading of the Ralls, 
To the Editor of the ScieENTIFIC AMERICAN: 

{ have been very much interested in reading your 
account of the possible and probable causes of the 
recent wreck on the New Haven Railroad, and it seems 
to me that knowing the cause, it should not be hard to 
apply a remedy, so as to make a recurrence of such an 
accident impossible. 

I am not a practical railroad man, but it seems to 
me that if braces of steel were provided say every 15 
feet, running from one rail to the other ap” securely 
attached to said rails, it would be almost impossible 
for one rail to shift without pulling its mate with it, 
and thus the gage would be maintained, 

This would naturally be expensive, but if accidents 
could be reduced in number, the appliance would soon 
pay for itself. H,. A, SWENSON. 
Brooklyn, July 29, 1908. 
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The Widening of the Suez Canal, 


To the Editor of the ScrenTIFIC AMERICAN: 

We note in your issue of the 25th of July your arti- 
cle on the widening of the Suez Canal. Under one of 
the illustrations you state manual labor and primitive 
transportation are much used in the work, and this 
point we desire to discuss with you. 

If you will notice the photograph, you will see that 
the transport is done by means of portable track and 
dump cars which have been supplied by our company 
for the work on the Suez Canal. This method of port- 
able track is the most modern for excavating and 
transportation. This fact has been recognized in the 
different parts of the world and is used everywhere on 
the globe where excavation work is done. Only in the 
United States this method is not entirely known by 
all contractors, and a great number of them are using 
wheelbarrows and scrapers instead, 

We can assure you, and we are prepared to prove, 
that in the United States to a large extent much more 
primitive methods for excavating and transportation 
are used than at the Suez Canal. 

ARTHUR KopPpeL COMPANY. 

Pittsburg, Pa., August 1, 1908. 

— SEE tintin dein ee 
The Ratllroad Spike is Obsolete, 


To the Editor of the Screntiric AMERICAN: 

Anent the article published in the July 25 issue of 
your publication, entitled “The Wreck of the White 
Mountain Express,” I wish to submit a few original 
ideas and suggestions for publication. 

With the beginning of railroad construction in this 
country, a very crude, cheap, and quick method was 
adopted and used by all the different roads to connect 
and fasten the rails to the wooden ties. 

This was a rough-cut, wrought-iron spike about % 
inch square by 5% inches long, and with the most 
of the head formed on one side to overlap and hold 
the rail in position. This spike answered the purpose 
in the experimental stages cf railroad construction, 
when the rolling stock was light and speed limited, the 
locomotives weighing from six to twenty tons, and 
the cars and other equipment in proportion; but now 
it seems as if the old-style spike has outlived*its use- 
fulness, and is being taxed beyond its capacity. Lit- 
tle or no improvement has been made in spikes to fit 
the changed conditions. The constant increase in 
weight, size, and speed in all equipment, locomotives, 
and other rolling stock has put the strain beyond the 
limit of safety, and what was formerly considered a 
good, safe, and cheap method of fastening for the rails, 
I now consider a very weak, insecure, and expensive 
method, if you take into account the many and serious 
wrecks that are caused directly by the spreading of 
the rails. 

The principal reason why there are few wrecks in 
England and other foreign countries is because these 
countries have adopted better methods of rail fasten- 
ing. Over fifty! per cent of all wrecks are directly 
caused by this serious weakness in construction. Here 
are my views on the subject from the railroad point 
of view, both as to economy and safety. 

By adopting some good, safe method that will hold 
the rails tight, it will not only eliminate the danger 
of the rails spreading, and all wrecks caused by that 
serious defect, but it would also add from one-quarter 
to one-third to the life of the wooden tie, as the cut 
Spikes so soon pull or work loose, and let the water 
into the timber, hastening decay as well as letting the 
loose rail move and vibrate, thereby causing the tie to 
wear away under the rail. Some of the roads have 
been experimenting with the screw spikes that are 
used in England and France, with a view to using 
them extensively on their roads. There is one other 
peint worth mentioning, and that is the kinds of tie 
Diates some of the roads are now using. They evi- 
dently go upon the theory that the rougher they are 
made on the nether side, the better for the purpose. 
They try to make the plate help to hold the rails, mak- 
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ing the under side rough and uneven, so as to sink 
into the top surface of the tie, but they let the rails 
work loose, and then the constant vibration of the rails 
causes these roughened projections on the bottom to 
cut into and wear down the wood, thereby helping to 
destroy the ties. 

I saw the result of such wear on a bridge equipped 
with some of this kind of plates on new sawed oak 
ties. After these were in use three years they had to 
be replaced by new ones, owing to deep wear these 
plates had occasioned. A better idea would be to make 
the plates perfectly smooth on the bottom, to protect 
the tie under the rail, and have the rail fastening 
sufficient to hold both the plate and the rail. 

The United States Forest Service circuiar, Depart- 
ment of Agriculture, No, 146, gives some very inter- 
esting data in regard to experiments with screw spikes. 
It gives the holding power of screw spikes at from 
two to four times that of the old cut spike, conse- 
quently eliminating the wear and absorption of mois- 
ture in the body of the tie. 

The first cost will of course be higher to install this 
system of securing the rails, but the increased life of 
the tie, the lower cost of repairing the track, and 
most important of all, the fewer wrecks caused by 
spreading rails, would very soon make up for extra 
cost in installing. Dr. W. C. LANGMAN, 

Cincinnati, Ohio, August 3, 1908. 

ST ENTS SE aE! 
Military Possibilities of Aeroplanes, 
To the Editor of the Screntiric AMERICAN: 

Your recent editorial upon the difficulties of waging 
modern war after the aeroplane has been perfected 
was exceilent, and your arguments are practically in- 
disputab!e. But while I entirely sympathize with 
your desire not to entertain revolutionary opinions, I 
think that a person might go much farther in the 
same direction and still be eminently conservative. 

I do not at all agree with your editorial published 
some moaths ago upon the impracticability of attack 
by the use of high explosives dropped from flying ma- 
chines. It seems to me that with the height and 
speed of the aeroplane and the direction and velocity 
of the wind known, all of which could readily be as- 
certained with fair accuracy, striking the target would 
be a simple calculation under the laws governing fall- 
ing bodies. A telescopic sight would of course be 
used, and if the first shot missed, a slight adjustment 
would insure greater precision. 

Suppose that every nation was provided with a fleet 
of airships, each capable of traveling sixty miles an 
hour and carrying five hundred pounds of high explo- 
sives, and you have a condition where war would be 
almost unthinkable. 

If France and Germany, for instance, were to de- 
clare war, each would at once start its aeroplanes; 
and even if by mutual consent the cities were not 
harmed, every railroad bridge in either country would 
probably be speedily destroyed. It might be possible 
to construct cannon to fire vertically, but when you 
consider the height and speed of the flying machine 
and its small size, as well as its ability to see where 
its shell struck, the advantage of the uppermost com- 
batant must be overwhelmingly apparent, and a 
bridge could hardly be protected. And without rail- 
road transportation mobilization and subsistence of 
a modern army. would be an exceedingly difficult prob- 
lem. 

But supposing this accomplished and the troops 
brought together into camps, what more vulner- 
able situation can be imagined? Each camp would 
at once become a target for thousands of pounds of 
high explosives coming at night out of the darkness, 
and without a possibility of an attempt at retaliation. 
Even if the casualties were not excessive, I very much 
doubt if any army would stand more than one night 
of such an attack without dispersing. 

The fact that each nation could attack the army of 
the other in the same manner, with small chance of 
protecting its own, would be an additional deterrent 
to a declaration of war. 

Then again there are the cities. Two nations like 
France and Germany might agree to spare each others’ 
cities and keep the obligation, because each would 
have so much to lose. But if, as generally happens, 
a large nation had a controversy with a small one, 
the larger nation might fight at a great disadvantage, 
because it would have the most to be destroyed. 

If the British government had known that the Boers 
had a fleet of airships laden with five million pounds 
of nitro-glycerine in Holland, ready to attack London 
as soon as war was declared, there would have been 
no war. Nations make war generally because their 
rulers expect to gain something thereby. But all 
the mining speculators in South Africa could not have 
repaid the English for the city of London. 

There are many other social problems which stand 
a fair chance of being solved by aerial navigation. I 
do not see how the autocracy of Russia can survive. 
A nihilist at night on a flying machine might make it 
extremely unpleasant for the occupant of the Winter 
Palace. 
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I believe that our protective tariff is in similar dan- 
ger. Custom houses exist because all commerce, passes 
through narrow channels where tolls can be collected. 
But with the opening of the boundless air smuggling 
will speedily begin around all our borders. It would, 
of course, not pay to carry heavy materials in this 
way; but with the finer manufactured goods the profits 
should be very large and the risk of detection slight. 
And if smuggling in the more expensive commodities 
were extensively carried on, how long would the mak- 
ers of similar articles in this country stand a tariff 
on raw materials? 

All things considered, I do not think it at all wild 
to predict that we are upon the verge of as great an 
improvement in the condition of the human race as 
occurred when our ancestors first learned to navigate 
the water many thousand years ago. 

Puitie CruToHrer 

Vicksburg, Miss., July 29, 1998. 

ee 
To Change Existing Battleships to 
* Dreadnoughts, ” 
To the Editor of the Screntiric AMERICAN: 

Amid all the talk concerning the increase of our 
navy and its relation to Japan's now and what that 
relation will be in the near future, one point seems to 
me to have been overlooked. That is, of modernizing 
our battleships of 12,000 tons displacement and over, 
so that they may be able to take their place in line 
with the “Dreadnought” type. They cannot do so in 
their present condition. 

In spite of all reports to the contrary, the United 
States will undoubtedly keep pace with Japan in the 
matter of building “Dreadnoughts.” But Japan has 
gone a step further. All her battleships that were in 
the war with Russia, including those captured from 
Russia, have been and are being modernized. The 
“Mikasa,” raised from the mud of Sasebo Harbor, in 
the course of her refitting, will have a part of her 
superstructure cut away and her secondary battery 
of sixteen 6-inch substituted by eight 6-inch and four 
10-inch (the latter placed two in a turret in two tur- 
rets, one on each beam as in our “Georgia”’). The 
same will be done with the “Asahi,” “Shikishinia,” 
“Fuji,” “Hizen,” “Suwo” and “Sagami,” the last three 
named being the former Russian “Retvizan,” “Pobe- 
ida,” and “Peresviet.” In a recent article in the Scren- 
Tiric AMERICAN your correspondent told what the 
Japanese did with the “Orel,” now the “Owami.” This 
improvement I speak of is on a greater scale than that, 
but has been confirmed by a Tokio official dispatch and 
when accomplished will make semi-‘Dreadnoughts” 
out of vessels that would have been unable to stand 
in the first line of battle had it not been done. The 
19-inch gun is now very pewerful. This change in the 
Japanese ships will give Japan eight of these semi- 
“Dreadnoughts” and two new ones, the “Kashima” 
and “Katori.” Add to this her six “Dreadnoughts,” 
two second-class battleships, and thirteen armored 
cruisers and she has quite a formidable array. Now 
the question is, Can this be done with our vessels? 
It can be, and surely ought to te done. Admiral! 
Evans has recommended the removal of our cumber 
seme flying bridges, military masts, and cranes, aud 
the substitution of skeleton masts and booms, This 
lightening of weight would just about balance the in- 
crease in armament. In the “Connecticut” type eight 
10-inch instead of eight 8-inch guns should occupy 
the four beam turrets, even if the turrets have to be 
changed, and the same should be done with the two 
beam turrets of the ships of the “Georgia” class, aub- 
stituting four 10-inch for four 8-inch, but leaving the 
four superposed 8-inch as they are. The “Idaho” and 
“Mississippi” I would change in the same way ag 
the “Connecticut” class, as they are already slow 
ships, and this increase of weight on their smaller 
displacement would not matter. In the “Maine” class, 
four 10-inch guns should take the place of ten of the 
sixteen 6-inch of her secondary battery as in the 
“Mikasa.” The value of the 10-inch gun, its power, 
and its superiority over the 8-inch is unquestionable. 
If Japan can accomplish this change, we can. With 
this modernizing completed the United States would 
have 16 semi-“Dreadnoughts” against Japan’s 10, § 
real “Dreadnoughts” against Japan's 6, 9 second-class 
battleships against Japan’s 2, and 15 armored cruisers 
against Japan’s 13. This would make a total of 22 
first-line ships of the United States against Japan’s 
16, and 24 second-line ships against Japan’s 15, an 
overwhelming majority. But as the countries stand 
now each has six first-line ships and are therefore 
equal, as it is the first-line ships that count. This 
equality is true in spite of the fact that we have, éx- 
cluding the six “Dreadnoughts,” thirteen more bat- 
tleships than Japan. Only “Dreadnoughts” or semi- 
“Dreadnoughts” can take the brunt of battle in which 
“Dreadnoughts” are on both sides, and even our spien- 
did “New Hampshire,” now at Quebec, can not be con- 
sidered in the same battle class with the British 
“Indomitable,” alongside of which she is anchored. 

Harotp M, Kennarv. 

Brooklyn, N. Y., July 23, 1908. 
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owners and lessees, we would not be surprised if this 
amount were nearly doubled. 

For some years it has been the custom of a member 
of the editorial staff of the AMERICAN to 
visit the interesting pleasure parks from time to time, 
of the mechanical illusions and 
there many de- 
vices and improvements on the old ones, that we have 
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A Sinuous Pleasure Way in Which the Circular Car is Pivotally Mounted on a Wheel Truck. 
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A Third-Rail Mountain Coaster Taking a Dip. 
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go-ca rides The first devices of this kind were 
puilt he open air, and did not contemplate the 
passa igh caves or among painted scenery, 
and 3 re apt to have to walk up the inclines; 
then cal he switchback, and finally cars propelled 
up the ades by motors, as shown in one engraving. 
Now we have our choice of all varieties of this type 
of amusement device. We illustrate several, built upon 
varying principles 

Safety in the operation of the carriages at high speed 


is of paramount importance. The invention of Stephen 
robbed them of their ter- 

Jackman’s brake mech- 
carriages are 


BE. Jackman, of New York, 
rors, With the aid of Mr 
anism for inclined railways, 
actually held stationary in mid-air. The brake is 
set by an attendant a hundred feet 
It is extremely dangerous to allow passen- 


these 


couple of 
away. 
gers to manipulate, or even attempt to brake, these 
cars. Formerly, a brakeman was carried on each 
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holds the occupants of the car in safety. The same 
inventor has devised a special lock which is applied 
by an attendant after the passengers have been seated, 
To avoid tampering with the lock, which passengers 
often did, he has provided an automatic lock to “lock 
the lock,” which is applied by a tripper when the car 
first starts up the incline, 

The “Mountain Torrent,” invented by Frederic W. 
Thompson, the founder of Luna Park, is one of the 
most interesting rides in Coney Island, and it is cer- 
tainly a “thriller.” A steep escalator in two sections 
serves to raise the prospective rider to a considerable 
elevation. As soon as a boat at the top is comfortably 
filled, it is started down an inclined track, a portion 
of which is under water. The track follows a sinu- 
ous path, which constantly changes its level. A por- 
tion of the track runs through a tunnel, and part of it 
runs through a pond or lake. Waterfalls and hills and 
mountains add to the picturesqueness of the scene. 
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are large enough to accommodate eight passengers 
comfortably. The car is provided with an annular 
resilient bumping ring, which bears against the guides 
as the car descends the incline. At the bottom of the 
car are various ball-bearing casters, which give the 
cars the comical and erratic run. The “Tickler” is 
the invention of Mr. W. T. Mangles, of New York, and 
the latest type has been modified with the assistance 
of Mr. C. M, Brewster, 

Another very interesting ride is the “Virginia Reel,” 
invented by Mr. Henry Elmer Riehl, superintendent 
of Luna Park. The car is also circvlar in shape, and 
is pivoted to a wheeled truck. The car body is free te 
revolve on a kingpin, and can be rotated by projections 
on the body of the car which engage with the springs 
supported alongside the track, ad this tendency is 
noted when the car begins to travel down the sinuous 
and intricate winding pathway. The turning motion 
renders the ride exceedingly exciting and interesting 





























The Top of the Human Toboggan Slide. 


























“ Hitting the Pipe.” Exit at the Bowl. 


coach to control the car, but with this improved 
brake mechanism, a car can be controlled on the 
down track or home stretch independent of the oc- 
cupants. Our photograph, which has been cut away 
to show the mechanism, displays a number of brake 
beams, arranged longitudinally with the track, one in 
front of the other, and adapted to engage a brake 
When it is 
desired to stop the car for any purpose, the lever is 
Pulled, which in turn raises the beams from the hori- 
zontal plane of the track, and practically lifts the 
wheels from the track. With the aid of wires the 


surface on the car traveling on the trac«. 


brakes can be set on any part of the amusement way. 
An emergency brake when used releases a detent, which 
allows a heavy weight to fall, and with the aid of wires 
automatically sets all of the brakes on all the tracks. 
This device of Mr. Jackman has been extensively used 
in vari parts of the island. Serious accidents have 


occurred by passengers unloosening the bar which 
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Our engraving represents the boat just as it is passing 
through the lake. The ride is a most exciting one, and 
never fails to furnish material for wild screams. The 
boats are hauled to the top by means of an endless 
cable, 

The “Tickler” is a novel riding device, consisting 
of an inclined plane having a hard wooden floor, on 
which is laid out a sinuous course, or run, on the 
outside of which are guide rails supported by posts, 
and adapted to change the course of the car in its de 
scent down the incline. On one side of the structure 
is a chain elevator, by which the loaded cars are 
hauled to the top of the incline from the loading 
platform at the bottom or starting point. On the top 
the car is released, and starts its antics, whirling, 
skidding, and rolling through the course, and affords 
the greatest pleasure to both riders and onlookers. 
This is one of the severest “bumps” on the island. 
The cars are circular in form, are built of steel, and 


The Bottom of the Human Toboggan Slide, 


Made of Rattan. 


to the occupants of the car. Comparatively littie 
space is required for an amusement device of this 
nature, as owing to the manner in which it is laid out, 
great economy of space is effected Our engraving 
shows the cars at various parts of the ride, but the 
main spiral is in the tunnel or grotto, which renders 
the ride still more attractive to the occupants of the 
car 

One of the most unusual attractions on the entire 
island is the “Witching Waves,” which bas recently 
been installed in Luna Park. It is the .nvention of 
Mr. Theophilus Van Kannel, of New York, who is 
also the inventor of the revolving door. Our large 
front-page engraving shows the general arrangement 
of the visible portion of this amusement way. The 
waves are of such size, proportion and speed as to ex- 
actly simulate the waves of the sea There are 
two moving runways between the “island” and the 
mainland, down one of which may be seen the de 











lighted visitors, seated in boats or little cars The 
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the progressive 1 nz and falling movement of the 
e sheet Gea i cranks serve to actuate long pit 
Y is hich serve to pull the great connecting rods 
te il ontal plane The horizontal mo 
tion hanged into a rising and falling motion by 
bell i actuate lifting bars which move 
' t pla These tliftir bars actuat tw 
levers which are beams secured the outer end by 
pins It is the progressive movement of these beams 
which gives the flexible sheets their progressive rising 
and falling mé on There are 16 bell-cranks to eve 
ive which is 16 feet long While one pair of beam 
levers is being raised, the next follows and so on until 
the full cle of motion is accomplished The mech 
anism is 80 ll equalized, that only enough power is 
used to « ome nertia and frictica 
Chis 8 I h has to be seen to be ap 
preciated } t i er adaptation of some of the 
fundamental principles of mechanics to produce an 
pparently mplex result 
rhe Scramble is an amusement device based on 
centrifuga! force In an inclosure a circular floor se 
tion is mounted to revolve The upper surface of the 
platform ts shed from the center to a point 
neat s peripher The circular table or floor is 
rotated by a motor at a rapid rate of speed. The cars 
! of ellip " vy oval conformation There is a 
umper made of resilient material placed around the 
circumference f each car In the operation of this 
amusemer levice. the cars are placed in the central 
portion of the platform which is then revolved as 
rapidly as n be desired The cars, by reason of cen 
trifugai i will be propelled in the direction of 
the pertpher of tl platform, and at the same t 
will be give i motion A rocking motion is 
so obtained by the use of caster wheels. The cars 
strike several buffers and rebound. The circular side 
wall is interrupted, and is composed of a large number! 
of spring buffers, which give when struck by the car 
The “Scrambler” is invention of Mr. H. A. Brad 
well, of New York, N. Y 
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Thompson, 





fo r of Luna Park 

Steeplechase Park also has a number of very curi 
us amusements, in one of which the principle of the 
Human Tobogegzan Slide is utilized This is called 


The pipe consists of an immense 


iffair shaped like a tobacco pipe Entrance is obtained 


through the mouthpiece, and exit is summarily thrust 


upon the would-be slider at the top of the bowl. Great 


taken to various slides safe, as 


be likely 


amusement de 


make these 


otherwise a loose piece of rattan would to do 


One of the curious 


called the 


serious injury 


vices in Steeplechase Park is “Arkansaw 


rravele it-consists of a track having two openings 
like the underground trolley slots 4 plow comes 
p at \ f nterva ind foot pieces are attached 
tl ) ( be ximitted to the “Traveler,” a foot 


of the two tracks. Mechanism 


travel of the 


is placed on a foot piece 


} 


is provided for varying the speed of the 


foot piece nd the result is that the passengers are 
ontorted into eurlous attitudes The device, while 
simple, has beet a irried out 
—>+- > — 

An interesting phenomenon that may be of use in the 
lxnitior f explosives is creating some interest in Ger 

n Accordir to a consular report, it has been 
liscovered t illoy of iron and cerium, lanthan- 
im, or any other of the rare substances which are 
sed in the ma.iufa e of incandescent gas mantles 

ll create luminou parks on being struck with a 

etal t such as a kt edge, file, or the like. The 
Spal en off at the point of impact are sufficient to 
gnite not only gas, but even a cotton wick saturated 
with alcohol, and it is possible t! these alloys may 


be utilized for ign The be 


accord 


iting ail kinds of explosives 
these alloys has been found to vary 


their percentage of tron 


havior of 


ng to 


the sparking reaching a 


maximum when the iron content is 30 per cent 
I : 


Scientific American 


A NO-SEGMENT GRAPHITE-RESISTANCE CONTROLLER. 
rhe 


utilized to produce a 


principle of the carbon microphone has been 


controller.in which there are no 


abrupt degree of resistance to another 


In the 


steps fron one 


usual telephone transmifter the diaphragm 


bears against a small quantity of granulated carbon, 


through which the line current passes As the dia 

















Front of the Controller, Showing the Compressing 
Lever. 


phragm is vibrated by the voice, it varies the pressure 


at the contact points of the hundreds of carbon gran 


ules, thus correspondingly varying the resistance of 


the circuit In the same way the no-segment control 


ler varies the resistance of the circuit by pressure at 


} 


a series of contact points In place of carbon gran 
ules, columns of graphite disks are used, and a power- 
ful lever mechanism is employed to compress the col- 


umns 


The disks are about an inch in diameter and \ of 


an inch thick, and the imperfect contacts between 


them when under no their own weight, 


offer a 
ing through the column 


pressure but 
current follow 


offering 110 


high degree of resistance to a 


Such a column 

















Rear of the Controller, Showing the Resistance 
Columns, 


A NO-SEGMENT GRAPHITE-RESISTANCE CONTROLLER 


ohm 
when the extreme limit of compression afforded by the 


ohms will have its resistance lowered to but 1 


lever mechanism has been applied 


The controllers are usually built with several re- 
sistance columns, each comprising an insulated tube 
in which the disks are piled, one above the other. 


These tubes are provided with radiator fins or rings, 
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to dissipate the heat that is generated in the resist. 
The carried on a 
the bottom of the controller. 


ance columns tubes are yoke or 
The lower 
inclined cam 
faces adapted to engage one or the other of a pair of 
operating When the 
lever is moved out of its normal, vertical position, one 
of the lifts the 


jamming disks 


cross-head at 


side of the cross-head is formed with 


rollers mounted on the lever. 


rollers engages and crosshead, thus 


against the 
levers are ar- 


the columns of upward 


top of the controller. Here a series of 
ranged to equalize the pressure, and provide a uniform 
The degree of 


which the 


compression of each column of disks 


compression is governed by the extent to 


lever is moved from the vertical. When the lever ig 
in vertical position, the circuit is broken; but when 
moved out of this position, a set of brushes on the 


lever engages a series of contact plates, and closes the 
circuit through the controller. The resistance columns 
are subjected to the maximum degree of pressure, per- 
full flow of before the 
lever is moved to the extreme position, and the last 


mitting practically a current, 
move of the lever cuts out the graphite columns en- 
tirely, and allows of an unobstructed flow of current. 
To reverse the current, the lever is moved in the oppo- 
site direction, bringing the brushes into contact with 
another set of contact plates 

These no-segment controllers are built especially for 
There 


controller 


use with motors. no other 


the 
more severe strain than in connection 


crane is probably 


condition in which is subjected to a 
with an electric 
crane. The current must constantly be thrown on and 


off. No time can be spared for a gradual variation of 


resistance. The crane motor must be started, stop- 
ped, or reversed on the instant, regardless of the de- 
structive effects produced. In the ordinary control- 
lers with fixed resistance units of wire, ribbon, etc., 


the units are cut out of or into the circuit successively, 


or step by step, and there is a considerable flashing 


The contact plates 
in need of repairs, and the 


and sparking at the contact points 


and brushes are constantly 
burn out. In contrast with 


controller admits the 


resistance units frequently 
these conditions the no-segment 
current 


steadily instead of by jerks, and there is no 


arcing or injurious flashing. The slightest motion of 
the lever means a different speed of the motor. No 
injury is done by 


Any 
plying the number of resistance columns 


keeping the current on the resist- 


ance desired horse-power is secured by multi 


Originally, carbon disks were used in this controller, 
but they were not able to withstand the heat generat- 


ed in the controller, and in service they disintegrated, 


and clogged the tubes with carbon powder. The use 
of graphite instead of carbon was suggested by a 
traveling salesman, Mr. Henry f. Jones, who had 


heard of 
The chief objection to graphite was its superior con- 


the heat-resisting qualities of this material. 


ductivity, and in the first experiment only a few of 
the graphite disks were placed in the upper part of 
the carbon disk columns, in order to obtain the de- 


Eight months of and severe 
service failed to produce any injurious effects on the 


frequently to 


sired control constant 


graphite disks, while it was necessary 


remove the carbon disks. Mr. Jones then learned 


, that the graphite used for railway cignaling purposes, 


7,500 deg. Fah., is 
arcing and 
has the ef- 
fect of hardening the material and impairing its con- 
ductivity Accordingly, he subjected the graphite 
The disks, after having 
been exposed to a heat of 7,500 deg. in the electric fur- 


after 
an excellent 


being subjected to a heat of 


conductor; but the constant 


alternate heating and cooling in service 


disks to a similar treatment 


nace, were repeatedly heated to a temperature of 1,200 
Fah., 


degree of hardness and 


while exposed to the air, until the desired 

resistance was obtained. The 
graphite disks thus treated have entire’y supplanted 
the use of In service it is impossible to pro- 
duce a temperature high enough to further affect the 


deg 


carbon 


resistance of the graphite. 
The heat-resisting qualities of graphite are astonish- 
ing. In a recent experiment some of the treated graph- 


ite disks were repeatedly current of 


1,900 volts. 


subjected to a 
75 amperes at This powerful current was 
applied at least thirty times to one of the disks, but 
A set of 
a severe test. 
The current was allowed to run continuously for ten 
through the For six hours of that 
hot, and they were 
partly melted by the heat generated, but the graphite 
disks in the tubes remained uninjured, and are still 
in use in a 50-horse-power controller, 


it failed to affect the graphite in the lea. t. 


resistance tubes was also subjected to 


hours resistance. 


period the steel tubes were red 


— —<>+o-+<S—____- —= 
The second largest masonry arch in the world has, 
according to Engineering News, recently been built 


This arch is the largest 
span of a bridge over the Isonzo River, and is 278.9 
feet, having a rise of 78 feet. The arch is of cut stone 
founded on reinforced concrete footings, backing into 


on a new railway in Austria. 


solid rock It is 6.6 feet thick at the crown. The 
largest masonry arch in the world is at Plauen, Ger- 
many, having a span of 295 feet, and the hitherto 


second largest, at Luxembourg, with 277.6 feet span. 
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THE INTERNATIONAL MOTOR BOAT RACE FOR THE cient power to drive her at the speed of the leaders. 
HARMSWORTH TROPHY. The “Den” was the smallest boat in the race. 

After a postponement of two days owing to rough equipped with a 4-cylinder engine of 80 horse-power. 

weathe the International Motor Boat Race for the The hull of this boat was designed by Charles Her- 
Hart orth trophy was held in Huntington Bay on reshoff. When traveling at full speed, the first half of 
Long Island Sound, August 3. There were but two the boat was entirely out of water. 
English boats sent to America to challenge for the The photographs which we reproduce show the ex- 
troph) hich was brought here last year by the cellent running qualities of the “Dixie’s” hull, which 
“Dixie of Mr. E. J. Schroeder, while America was throws much less spray than that of the “Wolseley- 

Copyright 1908 by Levick, 

* Dixie Il,” the American Winner of the International Motor Boat Race for the Harmsworth Trophy. 

The * Dixie” Covered the 10-Mile Triangular Course Three Times in 1 Hour, 4 Minutes, 
and 57 Seconds at an Average Speed of 27.71 Knots. 

represented by a trio consisting of the ‘Dixie II,” the Siddeley.” It was due to her excellent lines that the 
“U.S. A and the “Den These three boats had been “Dixie II,” in a private speed test held last week, was 
selected out of eight or more that were entered, as able to average 35.85 statute miles an hour over a 1.1 
they were the only boats to put in an appearance or to nautical mile course. This is the fastest speed over an 
demonstrate their ability to race in the preliminary accurately measured course that has ever been made 
trials, only one of which was held by any motor boat 


started at 3 P. M 


The Sound 


The race was under splendid 


weather conditions was smooth, and the 


boats were able to make very fast time. The course 
was a triangular one, 10 nautical miles in length, the 
apex of the triangle being in the harbor, and the base 


of it in Long Island Sound, The “Dixie” was first to 
which it did 14 seconds after the start- 
The “Den” 


cross the line, 


ing whistle blew crossed the line second, 


and was quickly followed by the “Daimler II” and the 
“Wolseley-Siddeley The “U. 8. A.” was late in start- 
ing, on account of a slight accident, but after it did 
get away, it soon passed the “Den,” which dropped to 


the last place 
of the triangle in the first 
nautical miles, the “Daimler II” had trou- 


While traversing the base 


round of 1 


ble with one of her engines, and was passed by the 


“Wolseley-Siddeley The former boat abandoned the 


race at this time, and throughout the balance of it 
the other English boat tried, in vain, to catch the 
‘Dixie II.” On the second round she gained 21 sec- 
onds on the “Dixie II,” but in the first part of the 


Dixie” regained her lead, 


49 seconds ahead of the fast Brit- 


final round the 


finished 


third and 
and fin: 





ish racer of double her power. The elapsed times of 


these two boats were 1 hour, 4 minutes, and 57 sec 


onds (corresponding to an average speed of 27.71 knots, 
or 31.94 statute miles an hour) and 1 hour, 5 minutes, 
onds (corresponding to 27.34 knots, or 31.51 
The “U. S. A.” and the “Den” 
20:47, or at average speeds 

and 22.3 knots 


and 46 se 
Statute miles per hour) 
finished in 1:15:11 


of 23.9 knots (27.55 


and 1 
miles per hour) 

hour) 

this extraordinary performance of 


(25.70 miles an 

As the result of 
the “Dixie,” the beautiful trophy will remain in this 
The hull of the defender was 
built by Frank 
light construction, 39% feet 


country another year 


designed by Clinton H. Crane and 


Woods. It is of long by 
5Y feet and is fitted with an 8-cylinder, V-type 
over 200 horse-power. The 


Crane ard Whitman. Its 


beam 
gasoline engine of slightly 


engine was built by Messrs 


cylinders are 7144x7%4 inches, and at the average of 
825 R.P.M., which is about what it made in the race, 
this engine is capable of developing about 225 horse- 


power. The valves are located in the heads of the 
cylinders, each pair being operated by a single rocker 
arm worked from one camshaft. The complete power 
plant, consisting of engine, clutch, and reversing gear, 


weighs between 2,100 and 2,200 pounds, while the dis 


Placement of the boat with supplies and crew was 
about 4,700 pounds A metal-to-metal cone clutch is 
used in combination with a positive jaw clutch. The 


engine is thoroughly lubricated by oil pumped through 


the hollow crankshaft. The propeller used is a three- 
bladed one, 2614 inches in diameter and 49-inch pitch. 

The “Wolseley-Siddeley” and her engines were illus- 
June 13. The second Eng- 
driven by three 8-cylin- 
engines of about 175 horse-power each. 
showed excellent speed, and would have 
stood a good chance of winning if one of the engines 
The “U. S. A.” was fitted with two 


trated in our issue of 
lish boat had 


der, V-type 


triple screws 


This boat 


had not given out. 


{-cylinder Chadwick engines of 100 horse-power each. 
This boat ran very smoothly, but did not have suffi- 


a Oe 
Carbon Extracted by Plants from the Soil, 
The have 
proved that plants do not derive all their carbon from 
formerly believed. 
Lefevre, 


researches of numerous investigators 
atmospheric carbonic acid, as was 
The 
which have just been published. 


those of 
Lefevre used a soil 


most recent experiments are 


composed of sifted sea sand, washed with acid, éal 
cined and mixed with sterilized chopped moss. To 
this were added certain mineral salts (according to 


Detmer’s formula) and also certain organic amides in 
the following proportions: 1 part of leucine, i of oxa- 
mine, 4 of glycocoll, and 4 of alamine, to 4,000 parts of 
soil. filled with the were sown 
with cress, monkshood, and basil, and, after the young 


Pots prepared soil 
plants had produced a few leaves, were covered her- 
metically with bell glasses which also contained baryta 
for the any carbonic acid -that 
might be present 
The height of the 
leaves was tripled or quadrupled in a few weeks, but 


purpose of absorbing 


plants and the number of their 


other plants inclosed in bell glasses without the ad- 


dition of organic amides to the soil failed to develop 

and soon died 
This experiment 

albumen of 


green plants can 


from 


proves that pro- 


duce the protoplasm amides con 


To determine whether this power, 
like that of forming starch from atmospheric carbonic 
acid, is dependent upon the action of light on chloro- 


tained in the soil. 


phyl, Lefevre exposed one glass-inclosed pot of cress 
to bright diffused daylight and covered another with 
a thick black cloth. The plants in the second pot not 
only withered, but suffered a slight loss in dry weight, 
while the plants in the first pot grew rapidly. In one 
of the experiments the average dry wéight of a seed- 
ling, in milligrammes, was 13.5 before the air was ex 
cluded, 30 after three weeks’ exposure to light under 
the bell glass and only 10 after eight days of darkness 
under glass. Hence it is evident that the synthesis of 
protoplasm from amides contained in the soil is per- 
formed only in light, apparently through the agency 
of chlorophyl.—La Science au XXme Siaécle. 
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Acronautical Notes, 
OUR NEW DIRIGIBL! 

Last week, at Fort Myer, near Washington, D, C., 
Capt. Thomas A. Baldwin began experiments with the 
new dirigible which he has constructed for the Signal 
The preliminary tests were quite 


TESTS OF GOVERN MENT 


Corps of our army. 
successful, the combined horizontal and vertical plane 
rudder at the rear, and the superimposed aeroplanes 
at the forward end for controlling the verticai move- 
ments of the dirigible, all being found to work satis- 
The only change found necessary was the 
of the surface of the vertical rudder by 
about 30 per cent, The new airship carries two men, 
one of whom attends to the motor and operates the 
aeroplanes for the control of elevation, while the other 
toward the rear of the framework, steers, The motor 
is placed toward the forward end of the framework 
propeller located at that end. 
August 7, 


factorily. 
increasing 


and drives a single 
As the new dirigible, in a test 
showed its capability of traveling 20 miles an hour, 
Capt. Baldwin expected to make the first official trial 


flight the next day. 


made on 


THE WRIGHT BROTHERS’ EXPERIMENTS. 
France that 


race track 


As we go to press, word comes from 
Wilbur Wright 
near Le Mans, and that he expects to make a flight of 
50 kilometers or more, almost any day. Orville Wright, 
we understand, will arrive at Fort Myer by the 15th 
instant, and begin his trials with the aeroplane which 
he has built for our government 


has his aeroplane at the 


CONTEST FOR THE SCIENTIFIC AMERICAN TROPHY, 

The contest committee of the Aero Club of America 
have decided to hold a contest for the Screnrivic Am- 
ERICAN Trophy in the vicinity of New York city on 
Labor Day (September 7 The distance to be cov- 
ered is 25 kilometers (151% miles) in a closed cireuit 
If there are several competitors, the one that makes 
the longest flight of over 25 kilometers will probably 
be declared the winner. The test will not be for dis 
tance alone, however, as stability, speed, and ease of 
control will also be considered, It is hoped that Mr. 
will be able to meet the Wright 
this occasion, as it 


what his 


brothers in 
give 


Farman 


open competition will 


upon 
him an opportunity to show machine is 
capable of doing, which was by no means the case in 
flights he made at Brighton Beach 


the recent short 


race track 

















The “ Wolseley-Siddeley,” the English Contestant, Which Finiow... second in 1 Hour, 5 Minutes, and 
46 Seconds. She Had About Twice the Horse-Power of the Winning American Boat, 


THE INTERNATIONAL MOTOR BOAT RACE FOR THE HARMSWORTH TROPHY. 
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immer operates together with a spring for|the supporting arms will be rocked to a pe 
at ! " me oO 0 ( ! rs ly | s » r oare 0 . Te 1 . wep 
lating the hammer and a trigger for hold-j|tion t gradually lifts the work-board to the HINTS TO CORRESPONDENTS. 
ele . y ‘ ‘ esirec ‘ r} r he ~ “ y wr * ‘ 
1} ing and releasing the hammer desired height, and th upporting ard may Fuil hints to correspondents were printed at 
| t{URGLAR-ALARM I H Brown New | then be lifted to a position in which it will| the head of this column in the issue of August 
York, N. Y r le d to auto-|form a firm support for the front end of the | 5th, or will be sent by mail on request. 
tract or « rl the clos- | Work-board 55 
he « und ' trigger when — | (10826) G. G. K. asks: Would be 
door i opened and thereby explode the Machines and Mechanical Devices, pleased to have you answer this question I 
rtridg N hol ‘ igge retracts s ‘ P . a > 7 g ing: . 
fea old the tri r in re racted PHOTOGRAPHIC DEVICE.—G. W. Sverre wish to protect a house from lightning; house 
ly t . pening the door, operable with a é aie : 7 is roofed with shingles, It has a metal ridge 
| R SON, Oklahoma, Okla In operation, the record 
| h from tl outside of the door, and means board on the peak made from galvanized sheet 
ler tl ' it ther | tive when ti to be copied is placed upon a support, and the ' 1 & . 
le 1 iiarm a mether inac t « Ty ste s ne ¢ thes j 
: : reflecting medium is adjusted to reflect the : ve feet long and 11 inches wide, 
i moved to and from a closed position mage om the seneitieed paper at the rear of each strip extending over the last strip a few 
RACK G. H. Scuunerr, Reno, Nev he | the bellows After exposure, the shaft is oscil inches and all nailed to the roof. By placing 
' ntion is an improved rack, more especially ated to bring the fingers of the receiving de- | POimts on this metallic ridge board and giving 
‘ g g ig ' 
intended r phonograph records, and has in| yice into position, after which the roller carry- | ® goed ground connection at two places so as 
lew such a device that will display the ends] jing the feed disks is rotated one turn, thus to make a complete circuit over the building, 
f the cartons In which the records are kept, | moving the strip of paper downwardly so that | W°Uld this give good protection from lightning? 
whereby the record wanted may be readily | the exposed portion passes between the series Please answer in Notes and Queries. A. The 
lected; also a mstruction by which the] of fingers; the knife severs the strip, and the sheet metal ridge of your roof will be a very 
ipacity of the rack may be increased as the | cnaft is rotated to lower the strip into the d starting point for a lightning rod. We 
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of records added to veloping solution 
FOR OILL-WELLS I Ww the strip from the 
sfield, Cal The apparatus sepa SACK - FILLING 


KeEeRAN, Harrington 


feeding device 


the oil from the dredgings, and 





as leaks around the stuffing-box | jates to filling apparatus, and mort 


portion of the well-casing Alt 


especia 


amount of oil goes to waste by the dis-] the like 
ge of the 


pally 


with granular or loose 
which is 
This 


embodying a 


dredgings or sludge, 


composed of oil and sand 


be avoided, the 


with the crank shaft 


thereby put in motion As the shaft rotates 


driving pulley and the 
invention 


separation of the oil 


reciprocates the frames b 


the ind preparatory to passing the 


to the dump receptacles 


BELT-STRETCHER r. CHASE, Cos 











Hardware, d'Alene, Idaho The object of tl tic 
WRENCH.—F. W. Nort, Bluefield, W. Va.|'8 to provide a belt stretcher for & 
In this invention the improvement s in| belt for re-lacing or other purposes wh 
| ervemaine rhe movable jaw is slidable on the | Sttetcher is simple and durable in constructi 
handle und ha » limited movement trans-| @?ransed for convenient attachment to th 
| ersely thereof Since the pawl is rigid with | and for drawing the ends up evenly and s¢ 





th k iV und t allow « veni nt | Provide a check and closer, by means of which 
| fa tening f the buck to the garment or ar-|@ deor when opened can be automatically re 
ticle It r t t ickles for use n knee | turned to its shut position, positively and sub 
pant and tl garment und=s article as | Stantially silently The sliding door can b 
i i ! ipy stior Let 1utomatic losed firmly and with a minimum 
ters Pa form d by Mr. Londor f noise ¢ the door opened with expenditure 
HORSESHOI! S. Gorpon, Washington, | '*tle effort 
PD. ¢ The horseshoe is one of little cost and | THREADING DEVICE FOR SEWING-MA 
ma be made in varying sizes and so cor I< HINES S. B. Barrey, New York, N. Y, The 
structed as to prevent slipping on icy or slip-|PTincipal object of the invention is to provide 
pery pavements, and is formed of one piece of |® device arranged to draw the needle thread 
malleable iron or ste and is provided with throu eye of the needle at the time the 
three sets of calks of different elevations. Any | /4tter is in its uppermost position \ further 
form of pad may be used in connection with object is ta provide for the operation of the 
the sho« device either automatically or by hand, and to 
DETACHABLE HORSESHOE r. P. Scutty, automatically throw it out of operation by the 
Rome, N. 3 Phis Getachable shoe fa arranceé movement of a part of the machine when oper 
to preserve the animal's hoof to the fullest ex ated by hand 
tent, and to permit of conveniently placing the MORTISING AND GROOVING MACHINE 
vearing member in position on a permanent L. Lupin, 21 Rue Martissot, Clichy, Seine, 
member or for removing the wearing member | France The present invention relates to mor 
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provide 
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first pl 
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itomatie 


t to the movable jaw, a movement of the ,CUTe!s locking the stretcher in the adjusted px: 
tion, thug holding the belt in the 


dition for lacing 


the pawl into and out of en 
the teeth 
LONDON, New York, N. Y Ihe 


entor is to provide a 





DOOR CHECK AND CLOSER J 
In., Danville, 1 rhe 


Ipeveen in connection 


invention is particular! 





buckle | 
with 





ow ready insertion of the strap sliding 


electric and other elevators Al 


etaining teeth for the strap on | 








tising and grooving machines, and particularly 
to the 


shoe when the calks are dull or 
broken, to permit of removing the calks 
lacing the wearing member 


worn 


constituted by two parallels 
Household Utilities, 

ER-OPENING DEVICE.—T,. P 

_ o rh 


any other materials. 
SCULLY, 





invention refers to devices 


removing and closing the Prime Movers and Their Accessories, 


ally 
like fr 


or th n cans, pails, barrels, and] #XPLOSIVE-ENGINE.—C. E. Goopricn, 
nd other r ptactes rhe object is to Daggett, Cal The object of the invention is 

device arranged to automatically | the provision of a new and improved explosiot 

he over into an open position on swing engine of the internal combustion type, and 


bail from a vertical carrying position 


arranged to give two impulses to the recipro 


cating piston for every revolution of the 
shaft, and to 


to the 


main 
upward into a 


1 on bringing the bail j 


utilizing of the 


nsure 
charge fullest advantage 


Piaser, New York, N.Y 


be quickly and easily extended for 


1 can 


d can be folded into a small and com Rallways and Their Accessories, 


The parts, when the bed is ex AUXILIARY DOME FOR STEAM-BOILERS 
ire ' locked against accidental J. Suevron, Knoxville, Tenn In railroad 
nt, and t veight of the user acts to] accidents, many are injured by escaping steam 
1¢ parts In position Phe folding sec-j or hot water, and the inventor's object is to 


re locked against casual movement when 


1utomatically shut off the steam in accidents 


yperative or extended position, and cer-| from all parts of the train. The improvement 
which are also locked against accidental | wij; be of great utility in replacing valves or 
ment when in a folded position pipes or other parts through which steam 
[-PRESSURI STEAM AND WATER] passes without killing the engine It is also 
1R W. Gra Lincoln, Neb In carry-|applicable to stationary boilers as well as to 
this Invention a form of apparatus is | locomotives. 

d that will enable the cooking to be 

ithout adding to t amount of water 


Pertaining to Vehicles, 
POWER TRANSMISSION.—J. L. WituiaMs 
Elizey, Fla The object of the invention is to 


aced in the vessel with the food and 


decreasing the amount of liquid ex 


evaporation, the relative proport 





solid matter remaining ap vrovide a power transmission, arranged to 

proximately the same throughout the operatior rive the vehicle wheels of automobiles and 
more being present In the vessel at the ther power-driven vehicles forward < back 

n at the commencement. ward, and to allow the driven wheels of the 

oR F. Essmutuer. New York. N. Y.| front or rear axle to turn independently one 

rhe object of the improvement {& to provide a f ti ther when steering the machine around 
vr use on bowls, jars, tumblers, and like ners, thus relieving the driving shaft of al 

undue strain. 


household and culinary vessels, and arranged to 


fit the 
izes, a 
against 

KIT 


various vessels of different 
nd to securely hold the cover in place 
accidental displacement. 

‘HEN-CABIN 


mouth of Nore.—Copies of any of these patents wil) 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 


the invention, and date of this paper. 
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Means provide for receiving 


APPARATUS Cc E 
Wash The invention re 
ly 
o such as are used in filling sacks, bags, and 
material. In 
operation, the clutch is thrown into engagement 
is| formula for 
it | 16-candle-power 
means of the cranks | volt, 
and connecting parts, and thereby agitates the 


h (10828) F. 


i 
stretched con 


FAIRHALL, 





doors for ed 


object is tol, 


arrangement of the tool holder shaft or 
of work holder carriage, the section of which is 
united by two 
semi-circumferences It is applicable to both 
wood working and to the working of metals or 


explosive | 


should advise that you use heavy galvanized 
lines and run 
them down the edges of the roof so as to have 
all edges provided with a wire. Then make a 


good earth connection and you will be as well 


telegraph wire for the ground 


protected as possible. Points may be put on 


also 
A. W. asks: Please give the 


estimating cost per 


the ridge 


(10827) 





hour for a 
incandescent lamp on a 110 
5-ampere circuit, rate 15 cents per kilo 
month A. A 
taken to use 55 watts per hour. Mul 


watt per 16-candle-power lamp 
may be 
yt 


in use per month and divide by 


iis number by the number of hours it is 
1,000, and you 
1 | will have the kilowatts used in a month. 

A. McC. Is there a 


which any angle can be 


asks: 
method by trisected? 
If not, is there any prize for the person who 


successfully trisects one by geometrical con 
structions, and proves the operation to be cor 


rect? What is meant by 


‘ “squaring the circle’? 
A. There is no method by which every possible 
angle may be trisected, but there are plenty of 
which some angles may be trisect 
Indeed, the 


ve trisected is quite 


methods by 


number of angles which may 





There is no prize 
to be won for trisecting angles. The matter is 


well understood by mathematicians, and no 


longer excites interest even To “square the 
| circle’ one must find the side of a square which 
has the same area as a given circle This it 


is impossible to find The area of a circle is 
$.141592 times the square of the radius AS 
exact 
ness, the area of a circle and the side of the 


this number can never be found with 


equivalent square can never be found with ex 
actness Any desired degree of approximation 
can be had by carrying the number given above 
to a decimal 
places It Ims been computed to several hun 


greater or lesser number of 
dred figures. 

(10829) O. C. S. asks: 1. How nearly 
can astronomers tell the exact time? A. Time 
determined with ease to the hundredth 


may be 
of a second, 


and very closely to the thousandth 
of a second. The position of stars and the 
bodies of the solar system may be known to 
the same exactness. 2. How nearly can they 
tell the time of coming eclipse? A week 
ahead? A month ahead? A year ahead? Ten 
ahead? <A calculated to 
any desired time ahead. They occur with reg 
cycle of 18 years 11 1-3 days. 
Hence it is a simple matter to determine the 
} return of any 


years Eclipses are 


ularity in a 
particular eclipse The tables 
nautical 
These books appear several years in ad 
vance. 3. Why is it that jewelers’ clocks vary 


are given in the almanacs for each 


| 
year 


so much, even when regulated hourly by elec 
tricity transmitted over the 


Are all the W. U. T 
set from the same 


telegraph wires? 


clocks of any given city 
source, and if so why do 

minutes? <A. Clocks 
|} which aré kept together will 
| keep together if properly cared for. If any 
clocks which you know do not do so, it is be 
} cause somebody does not do his work properly 


(10830) G. A. H. Would you 
kindly Notes and 
Queries the following things with regard to the 
| earth : 1 that the 
radius is thirteen miles shorter than its equa 


they vary two or three 


intended to be 


asks: 


inform me through your 





Assuming earth’s polar 
torial radius, the depression for each mile that 
Why 
is it not necessary to make allowance for this 
leveis? 2. It is stated that the 
account of the 
There are prob 


you go north is approximately ten feet. 


in running 
Mississippi flows up hill on 
centrifugal force of the earth. 
ably places where it does not descend ten feet 
a mile, but are there any places where it is 
level at the 
poles about thirteen miles nearer the center of 
A. Sea 


level of still water on the earth 


below sea-level? 3. Is not sea 


the earth than it is at the equator? 
level is the 
It takes into consideration all the conditions 
of the force, and any 
other disturbing cause whatever. This being 
the definition of a level, it follows that the 

are no rivers of the earth which run “up bill,” 
as is so often stated in popular periodicals. In 
surveying for any extensive work, it is neces 
sary to take account of the departure of th 
surface of the earth from an optical level or 
It is always done in surveying 
water 


case’ as to centrifugal 


plane surface. 





for water works and the like, else the 
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: , w the ways laid out for it It INDEX OF INVENTIONS Cops, _Slastestageniten of, 8. ©. Cowper. inn ode Iron Doge mining furnace, Kennedy & nan tel 


it tl earth curves from a level CONS nnn cncncesccees . . ; 
Copper from ores, recove ring, W. B. Potter woz | Jar cover, fruit, 8. J. Vasaly ROH, 317 
38’ Journal box, A. H. Lewis SONS, OS 





















































{ e mile, as you calculate it to Corset, A. J. Lecoutre, reissue. . 
i ire is 8 inches for one mile For whi Cotter pins, device for applying and remov- Labeling machine, Knapp & Blackstone 
5 . It i f " ch Letters Patent of the ing, W. ©, Jaegle .. id bce cweeds 895,404 | Lamp, high power, T, J. Litle, Jr 
al for two miles t is true, how- Cotton chopper, A, W. Smith ..... veeeees 804,911 | Lane roller, Rete 
‘ t surface of the earth is 13 miles Cotton chopper, L. D. Gresham ......... zantern, F KR. right : S805, 1.02 
aren f the earth at the poles United States were Issued Cover fastening means, G. P, Smith.. Lathes, change speed gearing for engine, A 
ne CGISE © : , . ; Crate, egg, J. Weis vehebaces oe onak E. Newton .. 806, 108 
tl it the equator Crate, portable ple, ©. J. Herrmann....... Lawn edge trimmer, J. G. Himmelsbach a, 181 
2 Cream separator, W. L. Dillman ........ . Leather splitting machine, F. J, Nash... SIM SSO 
2 — = P for the Week Ending Cream separator liner, Kemrarpe tte dD R Leather working machine, 1, G. Levin . Se, an 
NEW BOOKS, ETC. _, ¥. > “Smith eo SS eter — - t = ilt < Walk ni WI 
‘ »matory, mith .....+. betei Atter opening machine, eilbron 4 alket 5, 087 
Lioyp’s REGISTER OF AMERICAN YACHTS. August 4, 1908, Crucibles, ‘ete., treating, W. R. Mitchell Level and plumb rale, W. W. Stettler 
s 4 » Vac 3 Tac ‘ " Cultivator, G. . Spragins .........+6- Leveling device, C. A. Benson 
A Li st of the ¥ a hts, ¥ - ht lubs, Cultivator, C. F. Vermillion ............ Leveling rod, W. H, Jones 
ind Yachtsmen of the United States,; AND EACH BEARING THAT DATE|Cultivator, W. A. Dromgold .. 5 os Be Lifter. See Box lifter 
the Dominion of Canada, and the Cultivator and harrow, revolving, H. I’. eoaaes —- and lowering apparatus, J. V. Vick sie aie 
. » , ~f wr URN. ones cuncsnte assess ron > O22 
West Indies New York: Lloyd's | [See note at end of list about copies of these patents.) | Cultivator attachment, J. EK. Wright. .. $95,134 | Liquid fuel burner, J. A, Willis .. BOM, OS 
Register of Shipping, 17 Battery Cultivator, whee es  € L Graham Liquid gprs centrifugal, BE. W. Rich p ~ 
= ~ ae Current generator, induction, mond . wndeewn ‘ . S04 S53 
are r 7 rice — . 
Place 1908 SvO.; pp 454. I rice, este, dikes “ : . . 7 ; Current meter, alternating, E. Lock, ©. E Kdey 
$7.50. ‘ id oo = a tats ~¥ aa ia D — 894, pee | Curtain, berth, Brown & McP" naneen Locomotive, L. J. Monahan . 
" , ' ; yy Me ggeerre is Darvituric, VU. olfes Cushion, E. G. Budd ry BESS Loom brake mechanism, F. H. Thompse 
he sixth us olume o oO .@ a ¥ - < 4 - “ - . BE. G. Budd ........ eevee . pson 
ae x annual volum f Lc yd's Register Aging mia r~ stand caster, A. Hendricks Cuspidor support, N. V. & L. Mango ee Loom picker stick connection, L. F. Gilleaple 
of American Yachts for 1908 is now ready rye ae | ve e, 2 ~ jane h bane Cut-out for > gegtted means, automatic, A, Lubricating device, D, K. Allison 
r ere £ e ce, . 4 Pah 4 e rick . - » . , 
for delivery to subscribers The book, which | Air, apparatus for treating and heating, een _, B- Herrick ee .. 804,886 | Magnetic inductor, M, Fischer 
! material iner ir iz ver last | E. Hesse ‘ s° . “a — 1 he ‘der, "inse “rted, “Whittemore & i : —— —e system for lifting ' 
shows & materk ncrease 1 size ove as . - oes : . orgal ... RF Ee .. 895,219 righ SiN), 185 
< Air compressor or vacuum pump, E. Gaucher : i 0 | M ing . £ : 
es has been thoroughly revised in all ar- | : a > |} Cutter head, C. “Johnson eo. 04,888, 804,889 | Mail catching and delivering device, M. D 
y wi . : a P | ry lique fy ing apparatus, J. F. Place. | Cutter head for suction dredges, B. An- Cummings RO5,004 
tieular specially in those relating to the} Air, treating and heating, G. E. Hesse derson . ; : 18) Mail « akcning and delivering device, R. R 
engines of the rapidly-growing fleet of cruis Amalgams or alloys, producing, C. F, Car Delivery apparatus for dry “goods, J. Kunz Rk ‘ SO, 208 
; nches Tl is listed a total of 3.670 eset, Jr. : se . | Dental face bow, J. H. Prothero e Mail 7 livering device, Kampmeyer & 
ing launches BEES Ig TUKOG B TOLER OF OWE Amusement apparatus, E. KE. Quaintance.. | Directory, building, F. Fleming Fleisher 
yachts, both sail and power, owned in the Animal trap, O, F. Lund. . . 894,962 Directory, telephone, Wilt Manure spreader. A. Fokken 
Animal trap, W. C. Hooker. Dish drainer, M. BE. Brockman Mat, T. C McPherson 





Match box, G. F. Kolb 

Mathematical instrument, A. Baur 

Matrix or type lines, spacer selecting and 
releasing mechanism for use in justify 
ing, B. F. Bellows 

Measure, D. Howe 


United States, Canada, and the West Indies, | Armature bands, apparatus for applying, R. 
BE. Manley i. : 

a > . Automatic filter press, E. H. Alvord 

color plates give 2,013 private signals of | automatic player, G. W. Paulson 

3 | Automobile water radiator, C. F. Schell 

Awning fastening, separable, J. R. Sullivan 


Disinfecting apparatus, V. A. W ‘iliams. . 

| Dispensing and measuring cupenanee. Cc. & 
P. Decosta : . 

Display easel, J. Twitchell 

Door hanger, J. H. Burkholder aeeenes 

Door lock, combination, D. BE, Lombard 


with a total of some 3,500 yacht owners. The 


| 








vachtsmen and the burgees of 
















































, . . | 
acl clubs One of tl most interesting fea- : 
yacat : odie Meresting 508 | Awniugs, means for operating roller, N. Roe } Door stop, J. P. Sevigny....... Measuring machine, ©. H. Lantg 
tures of the book, as showing the growth of | Axle box lid, car, H. I. MeMahan + Drill and socket therefor, H. Meat tenderer, 8. Armstrong 
American yachting, is the list of yacht clubs Axle, ear, M, H. Bullard tes eees ’ Drill ap gearing, upright, Mechanical movement, W. Sullivan U4, S61 
on rics Yacl bli ; Baler division block, hay, H. N. & W. C. COM cccecess an cea’ Mechanical movement, H. M. Russell, Jr S66, 305 
rhe first American acht List, published in . Ellis ........ . * + . : 081] Dry batte ry, W hecler & Wilhelm... ay Medicinal washes to the nasal cavity, ap 
1874 by the late Neils Olsen, listed a total galing press, C. Clark : ose : 804,876] Drying, baking, and sonatas apparates, P. paratus for applying, E. 8. Antisdale ROG, 14a 
} Int and tl wres . her saling press, H. C. Betts . - 804,054 C, Donner ° : csahas Metal plates, pipes, etc pares for cut 
of vacht clubs, an the greatest umber] Bank calendar holder, savings Shepard & Dust collector, 8. w. Key ting, Jottrand & Lull 805.020 
listed prior to the establishment of Lloyd's Mann + . . Dust collector, A. C. Bartlett. Milking apparatus, W Sinclair 805,208 
. 1 sank, portable savings, Shepard & Mant I I . Ish Milli 1 drill ! k 
t er of ¢ f Yachts as { TO , yea OS 1ES, epare 1 juster, feather, A. ( shay .. ee Milling and drilling machine work support 
Re aus « American _— — about 170. hook clamping device, F. Sehre yudner. Dye and making same, friable ve getable, F. Knight 8065, 008 
‘s club list has grown steadily since 1903 | Battery See y attery J. Maywald .. és . Miner's drill, J. Bleser 804, SOS 
un it has now reached a total of 386 clubs, eg or » tensioning device, warp, A. a Dyeing machine, J. “Hussong ..........0- . 805,023 | Mixing or separating machine, F, Keaubert 6,178 
. “ 2 runelle . . -».. 895,001 | Dynamite or other explosive heater, B. F. Moisture absorber, D. F. Morgan. 814,07 
distributed in a parts of the United States | Bearing for vehicle ‘wheels, ball, L. Burg.. 894,940 BE ton ecentcetnusenians op 895,028 | Molding machine, F. W. Hall.. 805.011 
and British North America Not a few of 1 bottom, ¢ Vallone, reissue. . . 1 Electric circuit load equalizer, J. 8. Peck. 804,979) Mop wringer, W. HU. Wetmore 04 SAS 
lol ‘ d seat, convertible, Harris & Eifert Electric circuits, method of and apparatus Motor control system, C. D. Gilpin 
these clubs have been established during the | Bedstead, sofa, H. C. Aiken...........++.. for controlling, O. Rothenstein ........ 895,044] Motor controlling device, F. D. Hallock 
past winter This great increase is made up | Bell mechanism, door, Pool & Elliott Electric machine, dynamo, W. T. Hensley... 804,960] Motor for washing machines, ete., KR, Ral 
in tl ways: first, of yacht clubs established | Ce SC oe .° Electric switeh, J. T. Cooper 895,345 alter 
ae we es SCRE CIES COLRRINCS | Det, satay, L. i. Bel .. -& Biectrode for the evolution of ozone from Mouse trap, Ww. C. Ho 
in new localities; second, of new clubs estab- | Billiard and pool table, combined, R. Schnel- zyKe n or atacapherie alr R. Craig, Mower, lawn, J. H a 
i . 5 7 . der . - corccccc ces SOLIDE = — IR, ccccccctoccccccccesssesssecesece 894,818 | Multiple cluster socket, C. D. Gervin 
she ‘ eet the cent gro » ; . ’ 4 
lished to u : recent growth of th Ror Blind, window, D. I. Andrews : . Electroly sis ‘to "gcour ng “and squeezing ma Music rack, J, P. Sesseman 40S, O40 
in localities where many clubs already exist; | Blowing engine or compressor, G. B. Petsche chines, application of, J. M. J, Baudot, 895,144| Music, system of instruction in the pronun 
I 7 . js- | Boiler furnace, J. 8S. Roake . Electromechanical rement, G. H. Davis 2 elation of foreign words in voeal, ¢ 
f the third cls f clubs, a large one dis - tlectromechanical movement, G > avis 2 ation eign n al, ° 
and : a _— Ss . , , BS —™ = Boile ap atus for removing sediment Elevator safety device, J. W. Beach sees Thurwanger, reissue 12,830 
tributes 1 in a parts of the country, is made n steam, P. Hulburd Energy recovering, transforming, and con Musical instrument attachment, keyed, J 
up of the so-called “power boat,”’ “‘motor boat,” solster, H. Aiken . ; ; serving mechanism, L. Dion.. Parduba . a “s nvh, 107 
a ae . _ | Book, pocket check, F. C. Rhodes Engine revolutions, means for indicating ‘and Musica! instrume nt key, stringed, J 1 
and “launch” clubs \s many of these clubs | Boot and shoe, W. Gordon recording marine, KE, Amodeo-Salvator Standing 805,210 
are located on narrow inland waters where | Boot end shoe, H. Z. Angevine Engine otarting device, explosion, H. C. Musical instrument, pneumatic mechanical, 
toot or shoe, Morris & Mulconroy Baile p decoded eee bawebe 6460005066605 i. PP. Brand 805,235 


Musical instrument, stringed, F Nusekabel. 806,180 
Musicai instruments, pneumatic for key 
board, R. HH, MeHlardy ° 804,847 


sailing is out of the question, they appeal to] pottie ‘ap, H. S. Brewington 
y new class, from which in the fu-| Bottle closure, Hapgood & Rowlands 
sottle filling a, revolving, A. A. 


Ensilage eatines Ponsar "& Bauere ampe r. 
Envelop, quick "ope ning, W. D. Smith. 
Equalizer, A. V. & D. M. Baker.. 





an entire 















ture the ranks of American yachtsmen will be Pindstofte ; Eraser cleaning agparatae, blackboard, H. Nail cabinet, J, D. Leen 
largely recruited. Bottle sealing mac hine, A. L. Weissenthan G, Berkeley ..... ° é Necktie securing device, D,. Zaiden 
’ " . + her . . . . | Erasing instrument, I. L ucas ‘ Nitrils of aromatic alpha oOxyacids, prepat 
THe CHILDREN’S Book or STARS By G. E. tottling mac hine, beer, Hehr & Weber Daonvation apparatus, L. Bree ..... cee ing, Turner & Vanderkleed _— 
Mitton. New York: Macmillan & Co., | Bex lifter V. Gunnison + Expansion block, L. Caputo ; { Nut lock, L. P. Schramm 
908 PS. = Sik» . | Bracelet, "senate, ring, ete., P. Doppen Explosion engine, T. J. EB Moldon. . 895,000 | Nut lock, W. Brow: 
1908. Small square demy vo.; 16 schmitt v. sy 895,078 | E n engine, multiple cylinder ‘two- Nut, locking, A. V. Bryce. .804,874, 804,875 
fyll-page illustrations and 12 dia-| Brake actuating lever mechanism, R. H. 3 Winton & Anderson ........ ° 895, 222 | Ore concentrating table KB. Delster 
—_ 9 Bowman ... : eee . 894, oes Explosive, ©. Girard .. *s Ore concentrator, BE. Deister, 
grams Price, $2 Brake beam, C. F. Huntoon , + oie ot) eglass hook, 8. J. ¢ lulee sensa¥aow 805,167, 805,160 
The book which lies before us is a sincere | Brake block, Frood & Holmes... = eS 894. 946 bric pasting machine, W. J. ‘O Donnell. .. Ore corcentrator feeding devi KE. Delster 
r . Brake rigging, W. G. Price .. . 804,853 | Fan, steam, R. L. Darter ey ° Ore, treating, J. H. Reid 
attempt to place before children in the sim-| Brush, E. Miltner.... -s+eeee+e 894,968 | Fence, iron, F. A, Peter Ores, minerals, ete ge for the con 





centration of, J Greenway 
Ls. Oven, baker's, J Middic by 
File, bookkeeping, C. KE. Leer . sas Oxygen generator, A. RBeltzer 
File for prints, dust proof, C, Potter ‘ Package tie, W. A. Hayes 
Files, device for lifting documents, ete., off, Packet tying device, C. L. Jackson 
A -ydemenn seeoee 5,268) Packing, G. R. Noble 
Filter, A. EB. Chapman 


Fence machine, wire, G. 
nce tle, C. E. Birch 






plest possible form the elementary facts of | Brush holder, J. B. Schultz Mirfield 

. Brush, self feeding sl i Hansell & Lewis 8095 . 
astronomy. In the main the author has suc-| prush’ poh y a 3 eo a See errs 
ceeded admirably, although it must be con-| Bucket, automatic, 8. E. Atherton 
ales : e ty s : . Buckle, H. W. Zinn 

fessed that technical phraseology has not been Buckle’ R. O'Neill, Jr. 


so thoroughly eliminated as it might have] Buckle, suspender, J. J “Buchanan. 








5,072 | Packing, 0. Otto 


































































































bee large bec se of < er ' ro of | Buckle, trace P. Nystrom Filter cleaning system. H. W. Blaisdell.... 804,873 | Packing, red, O. J. Garlock 
me sel te co vy tee | suffing machi Bates Filter oil, J. H. A. Gardiner P ee 3) Pane securing means, N. Fells 
the subject \ good chapter on the use of mai tuggy box, J th : Filter, sand, J. M. K. Pennink . Paper and letter holder, A. D. Albrecht 
spectroscope tells with remarkable simplicity Building, rotary, F. Gaynor | Finger ring marking machine, H. Henrich.. 895, 180} Paper machine suction roll, W. H. Mills 
“What Star y Made _ ; —? Button, J. Niedeve . Fire starter, G. H. Fisher . es 894,822 paugh oe ovees 
1a Stars Are fade Of, and shows that} (Capinet, H Abra inameen ee Firearm with drop down barrel, F. Stende Paper making machine reel, BE. J. Dope 
it is pos e to present plainly the main paar eee J Be D. Everett . ‘ A a edesovveres os oe 2° . 895,057 Aegean “ Po: device, EB. ¢ Copp f 
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above mentioned will be mailed for $1.80. 
guess gngine, superior trang os one-cylinder engine; revolutionizing power. Its welg ht and bulk are half that of single cylinder engines, with po gurebtlity, Costs Coote 


Order from your newsdealer or from 
MUNN @ CO. 
361 Broadwa New York City _ R L Vv. _— ireome, Cheaply mounted onany wagon. It is a combination 
y, | Lens to Buy—(4es to Run. Qulckix, enet PLE Pome oo “Mtrs., Meaghe ft and 15th sta.. Chicago. THiS 18 OUR F FIFTH YEA. 
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Garden Hose 
Rubber Belting 


Steam Packing 
Rubber Specialties 





K. Y. BELTING & PACKING CO, 


and 93 Chambers Street 
NEW YORK 


WRITE FOR CATALOGUE 
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EXCELSIOR AUTO CYCLE 
{yy 





aterial and Highest gr 

that proves ite qua 

ats and private ser 

1 qualities of a touring sutomotile, at | 
f e catelor 1 

a wh 


fa bt Write 
ot and shows y 
283-87 Randolph St., 


ABLISUED 


DECARBONIZER 


chemically removes carbon from 

evlinders, piston rings and vaives. 
INCREASES POWER 20 PER CENT 
Volatiivzes carbon, in which form it 
thru. exbaust 





plis 
EXCKLSIOR SUPPLY €0., Chieago, TN. 
het 











“ample, quart can, 61 00. 

Write to-day for particulars 

General Accumulator & Bettery Co. 
128 Seeond Street, Milwaukee, Wis, 











Improved Combination Lathe 


for mechanics, ad 
makers, experimenters | 
end amateurs. Hollow | 
steel apindie. The foot 
motion is of the im-' 
proved grasshopper | 
type. Circular saw bas 


iron saw table perfectly | 
adjusted Guide and 
slide move to and fro 
readily, and are always 
true to the saw. Slide} 
may be set at any angle. | 


$45, $5), $55 and $0) 


A. J. WILKINSON & CO. 


Machinery, etc 
184-188 Washington St. | 
BOSTON, MASS. 


LUGE KIN 


TAPES AND RULES 

ARE THE BEST. | 

Wor sale every where Send for 
Catalog N« 6 


LUFKIN RULE oe 























Saginaw, Mich.. Ss 
oe ee 
t | 
We kerp all kinds Se name 
On a postal and get our 8-page Bookle 


Montgomery & Co., 109 Fulton St., New York City 


60 YEARS’ | 
EXPERIENCE 







Trace Magks 
Desicns 

Copyricuts &c. 
An sending a sketch and Gescription may 

quickly ascertain our opinion free whether ap 

invention is probably patentable. Communica- 

ons arietly confidential. HANDBOOK on Patents 

eent free, Oldes ency for securing patenta, 
wonlen taken through Munn ve 

da! notices, without charge, in the 


“Scientific American, 


Niustrated weekly. 
ot ri} tie journal, Yorme. $3 2 ’ 
our months, 


id by 
361Broadway, fY 


Co. 
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The Howard Watch 


substance have favored the HowarRpD to achieve the Howarp kind of time-keeping 
tch for sixty years Not that its price is A HOWARD is always worth what you pay for 
exclusive, but because it is the finest practical it. The price of each watch—from the 17-jewel 
ime-piece in the world in a fine gold-filled case guaranteed for 25 years, 


Men pay quite as much for other watches. That at $35, to the 23-jewel in a 14K solid gold case at 
‘is the penalty of not knowing, The world at $150 -is fixed at the factory, and a printed ticket 
large is a « areless buyer attache 

rhe Howakp horologists make the finest Rail- Find the Howarp dealer in your locality and 
road watch in the world—certified by the time talk tohim. If you have any difficulty write to 


inspectors of a hundred and thirty leading us, Not every jeweler can sell you a Howarp, 
roads, They are also putting out an extra-thin The HowarpD tradition is particular as to who 
watch for general use: the first flat model represents it. 


Elbert Hubbard visited the home of the HOWAKD, Watch and wrote a book about it. If you'd like 
to read this little journey drop us a postal card—Dept. P—we'll be giad to send it to you. Also a little 
catalogue and price list, with Illustrations actual «ize—of great value to the watch buyer. 


E. HOWARD WATCH COMPANY, Boston, Mass. 


COLD GALVANIZING 


IMPORTANT PATENT DECISION 


An important 
cimon has just 
rendered by 
of the 





States, District of New 
Jersey. in favor of the 
Hanson & Van Winkle 
Co. of Newark, N. J. 
and Chicago, UL, and 
against the United 
States Electro-Gaj. 
vanizing Company, of 
Brooklyn, New York, 
for a new process of electro-galvanizing. 


IN EQUITY ON FINAL HEARING 


The Hanson & Van Winkle Co took up this fight 
single handed sume six years ago. and have conducted 
it at great expense, feel ing confident of final success. 

This seems a partic ularly opportune time to call the 
attention of all those interested in galvanizing pro- 
cesses to the perfection to which the Hanson & Vea 
Winkle Company has brought this art and to the fact 
that their salts and processes have now been authori. 
tatively declared to be free and clear of infringement 
on this patent, which had heretofore been asserted to 
be all-controliing. Whatever may he said of its 
validity as against others, #5 against the saits 
| oe processes of this company the patent is of no 
effec 

While the process of the Hanson & Van Winkle C: m 
pany, as installed Sy their experts, is simple and inex- 
ensive, their intention is to install at once in the 
arger cities, outfits in connection with their improved 
mechanical devices in order to show prospective users 
the advantage of their methods. 


BUY A Guaranteed 
LEATHER BELT 


You can’t afford to buy un- 
reliable belting that nobody 
backs up. 
















Reliance belting is 
guaranteed and if it 
should go wrong we make 
it right. 

We can afford to guarantee 
it because we spare no pains 
or expense in the making— 

We cut it from the choicest 
center stock of No. 1 Packer 
hides—no shoulders or belly— 
oak tanned by the long process. 
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a! 











Coser, New fri 








Skilled hand labor and the most im- 








Young Man— 
Look Ahead’ 





INSTRUCTION IN GUNNERY CLASS, U.S. NAVY 


Look four years ahead. Are you sure of being well started on your life work then— 
with your trade learned and your work waiting ? 

If you are not sure, consider the opportunity offered you by the Navy. 
thorough course of training and regular pay all the time. 

f you have a trade, you will probably get higher pay to begin with, and, generally, 
quicker promotion. Musicians have the same gheahibe. 7 If you are especially fitted for and 
desire to learn some particular trade, you can go through one of the technical schools. 
These schools are for electricians, musicians, clerks, machinists, artificers, cooks, bakers, and 
the Hospital Corps. The ambitious young man will find plenty of room for good work, and 
places higher up worth working to get. 

The life at sea is fascinating, giving you a chance to see something of the world. Every 

‘ou are learning practic al things work enough and sport enough to make life interesting. 
Healthful sports are encouraged. Ships have their baseball and football teams, rowing and 
sailing crews, trac k teams, minstrel troupes, etc. 

The object of the Naval Service training is to make men strong (bodily and mentally), to 
make them quick, capable, and self-reliant. “Heat you want such a training ? 

You can save money in the Navy. Your wages m as soon as youenter. Your 
first uniform outfit, worth $60, your lodging, board and medical care (if sick), are all given 
free. For this reason you are able to save more money than most men do working at 
home. Many a suc etd man has said that the hardest part of his climb was the saving of 
the first hundred dollars. 

Only Americans over 17 years old, of good habits and sound health are accepted. 

If interested, write for a beautiful booklet which will tell you all the details of the life of 
‘o-war's man: about the drills, the sports, the swinging hammock beds, the cruises, the 
promotions; the electrical, yeoman, artificers, machinists and musicians schools; the food, the 
daily duties, the furloughs—the exact truth about every detail. It is free. Write for it— 
Talk about the Navy with your friends. ‘Two or three might join with you. 


You get there a 


day 





a man- 


now. 


Bureau of Navigation, Box 39, Navy Department, Washington, D.C. 


proved machinery combined to turn out a 
flawless product. For instance, currying, 
cutting and selecting—all particular work 
—is done by experts 4y hand. 

Scarfing, feather edging, joining are 
done by modern machines that work with 
infinitely greater exactness than the most 
practiced hand. But that’s only a single 
one of many points that go to make 
the name 


RELIANCE 


mean so much on a belt. We can’t 
tell you all the others here, but write 
us and we'll go into details and ad 
vise you what size and ply belt will 
do your work most effectively, 
We also manufacture four 
other brands that are equally as good 
as Reliance for specific purposes 
Don’t experiment wit No mill man or 
manufacturer can affor 
through. fy Reltlianee—twe guaranteed beit-—and save 
s expense and trouble. 
te oe book today and learn more about Rellance 
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| superiorit 
| CHICAGO BELTING CO., 24 South Green Street, Chicago 


New Orleans. 


Phil adel phia. Portland, Ore. 


The Cushman 


The 
“MOTOR OF MERIT” 


Honestly Built 
Honestly Sold 
2,4, 8, 144.P. 


ne ee ne eT 


Branches: 














They are made for 
the man who wants 
the best 
CUSHMAN MOTOR COMPANY 

2026 N. St., Lincoln, Neb., V. S. A. 





PAPER 
FASTENERS 

















A CATALOG 


Showing more than 350 labor-savin 
tools and devices, all our own wel 
known make. Tools that are of interest 











to anyone whether carpenter, machin- 





ORDNANCE EXPERTS 


Send for full information about the new 
1908 Model Lewis Depression Position Finder 
Address CHARLES I. DALLY, Ordnance Specialist, 29 Broadway, New York, U. S. A. 
Cable Address CHasDALLy, New YorkK 







ist or amateur. We should be glad to 
have you tell us that you would like one. 


SENT FREE 
GOODELL-PRATT CO., GREENFIELD, MASS. 


W E L L Machines 


Over 70 sizes and styles, for drilling either deep et 




















DRILLING 





Engineerin 


214 Broadway, New York 


The leading weekly Engineering paper of the world, devoted to the interests of Civil, 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send d for f free sample copy. 


g News 


shaliow wells in any kina of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and du Any jc can 
Operate them easily. Send for catalog. 
eWILLIAMS BROS,, Ithaca. §. Y- 


LNYTHIN Svce, 
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